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The  following  work  was  undertaken  in  compliance  with  the 
advice  of  some  professional  friends,  who  equally  felt  with 
myself  the  want  of  a  book  on  the  subject  of  Operative 
Surgery,  which  might  become,  not  simply  a  guide  to  the 
actual  operation,  and  embrace  the  practical  rules  required 
to  justify  the  appeal  to  the  knife,  but  would  embody,  at  the 
same  time,  such  principles  as  should  constitute  a  permanent 
guide  to  the  practitioner  of  Operative  Surgery,  and  without 
which,  all  claim  to  its  scientific  character  is  lost. 

As  in  the  pursuits  of  practical  surgery,  the  knowledge 
of  "  principles "  exceeds  greatly  in  value  that  of  the  details 
of  practice,  because  the  principles  form  the  rule  of  conduct, 
and  the  practice  the  deduction,  so  a  knowledge  of  the  prin- 
ciples of  Operative  Surgery,  which  ought  to  regulate  the 
conduct  of  the  surgeon  in  undertaking  even  the  least  critical 
forms  of  operation,  is  all  important  as  the  guide  and  load- 
star of  our  conduct.  It  is  a  consideration  of  far  less  moment, 
in  what  manner  an  operation  be  performed,  provided  it  be 
executed  with  safety,  than  is  the  previous  decision  of  its 
actual  necessity.  The  question  of  appeal  to  the  knife,  in- 
volves the  principle,  its  employmeut,  the  practice  of  Operative 
Surgery.    In  no  department  of  professional  duty  are  the 
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rules  of  conduct  so  imperative  as  in  that  wliicli  proposes 
the  removal  of  a  portion  of  the  body,  or  the  exposure  of  its 
internal  structure  by  instrumental  agency,  because  the  effect 
of  local  violence  is  always  felt  as  a  blow  to  the  integrity  of 
the  frame,  although  the  operation  itself,  thanks  to  a  great 
modern  discovery,  may  be  rendered  painless. 

A  work  on  Operative  Surgery,  which  consists  merely  of 
mechanical  rules  for  the  performance  of  an  amputation,  for 
example,  would  leave  the  undertaking  more  than  half  un- 
finished, simply  because  the  knowledge,  which  determiaes 
the  necessity  of  the  operation  is  far  more  valuable,  and  far 
more  difficult  of  attainment,  than  that  which  is  required  to 
qualify  a  surgeon  for  its  performance.  The  one  qualification 
involves  both  the  moral  feeling  and  the  intellect  of  the 
surgeon.  The  other  more  prominently  demands  the  exercise 
of  his  physical  functions. 

I  hope  to  see  this  essential  department  of  medicine  occu- 
pying its  just  position,  a  position  neither  too  exalted  nor  too 
low,  in  the  esteem  of  the  profession.  To  elevate  it  from  this 
rank  by  attaching  to  it  a  value  beyond  its  absolute  worth,  is 
to  carry  ourselves  back  into  the  past ;  to  depreciate  its  value, 
is  to  exhibit  an  ill-judged  reliance  on  remedies  notoriously 
incompetent  to  cure.  The  first  extreme  argues  a  low  appre- 
ciation of  the  value  of  human  life,  by  the  indulgence  in 
uncalled-for  experimentalisation,  and  recklessness  of  human 
suffering;  the  second  betrays  an  unpardonable  ignorance  of 
the  resources  of  this  important  department  of  medicine,  and 
would  award  to  the  possessor  of  the  highest  qualities  of 
the  operator,  little  beyond  the  dexterous  manipulation  of  a 
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meclianic.  Each  extreme  argues  ignorance  of  Nature,  lier 
power,  and  her  laws. 

The  moral  feeling  of  the  operating  surgeon  is  more  in- 
volved in  the  establishment  of  a  just  reputation  than  the 
world  at  large  imagines ;  at  least,  if  it  be  required  that  both 
the  design  and  the  execution  of  an  operation  devolve  on  his 
single  responsibility.  A  surgeon  may  be  required  to  step  in 
between  life  and  death ;  to  venture  on  a  large  and  speculative 
operation  as  the  only  alternative  to  certain  death ;  and  under 
no  condition  is  it  more  important  that  he  protect  the  high 
name  of  his  profession  from  the  obloquy  that  so  commonly 
attaches  to  failure,  by  extending  to  the  case  all  the  knowledge 
that  can  be  acquired,  by  weighing  the  liabilities  in  his  own 
scale,  and  by  not  yielding  his  judgment  into  the  hands  of 
those,  who,  less  competent  than  himself  to  calculate  the 
danger  of  the  undertaking,  and  less  responsible  for  the  con- 
sequences of  failure,  would  urge  him  on  to  resort  to  such 
means  as  prudence  would  justly  repudiate. 

These  are  the  class  of  cases  that  test  the  moral  tone,  as 
well  as  the  professional  competency,  of  the  surgeon,  because 
success  depends  less  on  the  power  to  manipulate  than  on  the 
knowledge  of  the  vital  forces  involved  in  the  economy,  and 
no  less  on  his  possession  of  judgment,  and  honor,  and  a  spirit 
of  independence,  by  which  "  he  may  the  better  judge  ; " 
attributes  that  should  maintain  him  above  such  influence 
as  would  render  him  a  mere  instrument  in  the  hands  of 
others,  less  competent  than  himself  to  foretell  the  conse- 
quences of  a  rash  appeal  to  an  uncalled-for  and  dangerous 
agency.    It  may  be  urged,  in  furtherance  of  the  proposition. 
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that  death  is  certain  without  it,  and  that  an  operation  cannot 
add  to  the  difficulties  that  ah'eady  surround  the  case.  But 
this  argument,  though  plausible,  should  only  be  admitted  on 
the  fullest  consideration  of  its  applicability.  It  appears 
reasonable  enough  to  propose  an  operation, — I  might  almost 
say,  any  operation, — as  an  alternative,  when  death  is  the  only 
and  the  certain  condition,  of  its  non-performance. 

I  would  go  as  far  as  any  man  in  the  effort  to  restore  a 
life  jeopardised  by  disease,  so  long  as  the  chance  of  benefit 
would  more  than  balance  the  consequences  of  failure.  But  it 
must  not  be  forgotten,  that  the  interests  of  Operative  Surgery 
invariably  suffer  from  unsuccessful,  and  still  more  from  fatal 
operations  ;  that  under  the  most  promising  condition,  human 
nature  shrinks  from  its  appeal  with  fear  and  revulsion,  and 
that  failure  in  one  case  will  probably  deter  many  from  sub- 
mitting to  operations  which  offer  results  far  more  encouraging. 
There  is  no  eclat,  no  grandeur  in  a  large  surgical  operation, 
but  that  which  it  derives  from  its  success.  The  admiration 
of  its  performance,  however  well  executed,  is  restricted  to  the 
limited  circle  witnessing  it ;  the  failure  and  consequent  death 
of  the  victim  becomes  the  property  of  rumour,  with  her 
hundred  tongues,  which  proclaim  to  the  credulous  world, 
that  a  human  life  has  been  wantonly  sacrificed  to  gratify  a 
morbid  passion  for  notoriety,  not  to  attribute  the  result  to 
a  still  less  commendable  motive. 

The  operating  surgeon  is  not  a  mechanic,  but  the  agent 
through  whose  instrumentality  is  carried  into  action  the 
highest  principles  of  scientific  medicine,  principles  demanding 
an  intimacy  with  the  soundest  physiology.    He  wields  a 
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power  more  grand,  aud  more  critical,  and,  at  the  same  time, 
}nore  terrible  to  humanity,  than  the  member  of  any  other 
branch  of  ouv  profession.  Compared  to  his  authority  and 
power,  when  engaged  in  his  legitimate  path,  the  pursuits  of 
the  physician  appear  both  trivial  and  tedious.  The  occa- 
sional error  of  the  physician  is  corrigible,  that  of  the  operator 
is  fatal.  Life  and  death  hang  suspended  on  his  effort ; 
health,  recovery,  deformity,  and  death  are  the  issues  of  his 
hand. 

There  is  no  department  of  medical  practice  more  attractive 
to  the  younger  members  of  our  profession  than  that  of 
Operative  Surgery.     Its   brilliancy,  its   eclat,  its  critical 
influence  on  disease,  all  contribute  to  this  popularity,  and 
attach  an  interest  to  it  in  the  minds  of  the  student  of  medi- 
cine, far  beyond  that  connected  with  the  study  of  any  other 
department.    The  value  of  a  hospital  is  too  often  appreciated 
by  the  number  of  its  operations,  not  by  the  exhibition  of  the 
curative  power  of  its  surgical  staff,  and  still  less  by  the 
success  which  follows  the  frequent  resort  to  the  knife.  The 
operating  theatre  is  a  place  of  weekly  resort,  the  "  high 
change"  of  the  institution,  at  Avhich  we  find  united  the  largest 
assemblage  of  professors,  of  students,  and  their  friends.  Is 
not  this  enthusiasm  somewhat  misapplied  ?    Between  the 
claims  to  respect  of  Curative  and  Operative  Surgery,  there  is 
no  comparison.    I  venture  to  say,  with  all  respect  to  my  many 
superiors  in  surgical  acquirement,  that  it  is  the  duty  of  the 
teacher  to  expatiate  with  all  the  power  of  his  authority  on 
the  superiority  of  the  one  over  the  other. 

There  is  no  greater  obstacle  to  the  advance  of  high  classed 
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surgerjj  than  the  man  who^  having  acquii-ed  the  reputation 
of  a  dexterous  operator,  regards  the  world  as  tlie  great  field 
of  his  experiments.  A  man  who  has  the  reputation  of  a 
''splendid  operator"  is  ever  a  just  object  of  suspicion;  and  I 
firmly  believe  that  the  bad  operator,  conscious  of  his  weak- 
ness, will  be  found  to  have  ever  been  the  larger  contributor 
to  scientific  surgical  knowledge. 

Two  brief  anecdotes  will  illustrate  the  principle.  An 
eminent  member  of  our  profession  is  asserted  to  have  said, 
"  I  have  achieved  my  present  rank  by  wading  up  to  my  knees 
in  blood,"  Of  another,  and  no  less  eminent  man,  it  is  said, 
that  on  being  told  by  a  medical  friend  that  he  had  just 
witnessed  a  "  beautiful  operation,"  he  looked  at  the  observer 
with  an  eye  of  indignation,  and  replied,  "  Sir,  I  do  not 
comprehend  what  a  'beautiful  operation'  means.  I  have 
never  seen  the  operation  to  which  the  term  beautiful  could 
apply."  Both  these  great  men  were  at  fault.  At  the  period 
adverted  to,  doubtless,  the  value  of  human  blood  (although 
John  Hunter  had  already  established  its  vitality)  was  not 
appreciated,  any  more  than  were  the  remaining  components 
of  the  body.  The  other  authority  must  have  acknowledged 
that  perfection  in  any  art  is  a  source  of  the  highest  beauty. 
Both  these  sentiments  are  in  extremes. 

There  is  a  position  which  Operative  Surgery  is  entitled 
to  hold  in  our  esteem,  and  which,  so  long  as  it  does  not 
clash  Avith,  nor  interrupt  the  studious  and  persevering 
effort  of  the  surgeon  to  render  its  aid  unnecessar}',  must 
ever  rank  among  the  most  valuable  departments  of  scientific 
medicine. 
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How  far  I  have  succeeded  in  accomplishing  the  task  I 
have  undertaken,  and  in  fixing  on  its  proper  basis  this  really 
important  branch  of  medical  knowledge,  in  warning  the 
surgeon  from  paths  of  danger  and  of  difficulty,  and  of  testing 
the  question  of  every  operation,  in  foro  conscientice,  before  it 
is  undertaken,  I  leave  to  the  decision  of  others.    I  am  old 
enough  in  my  profession  to  have  witnessed  in  past  times  much 
of  wrong;  I  hope  to  live  long  enough  to  see  this  wrong 
converted  into  right.    I  have  endeavoured,  as  an  English 
metropolitan  surgeon,  to  carry  into  execution  at  least  one 
primary  object,  viz.,  to  strip  the  science  of  Operative  Surgery 
of  a  false  glare,  mistaken  by  the  ignorant  for  the  lustre  of 
real  excellence,  to  check  a  spirit  of  reckless  experiment,  and 
to  repress  rather  than  encourage  tlie  resort  to  the  knife  as 
a  remedial  agent.    I  do  not  pretend  to  have  executed  my  task 
perfectly,  or  even  to  have  reached  the  level  of  my  own  view  of 
the  necessities  of  the  case.    It  may  be  charged  against  me 
that  I  have  expressed  freely,  and  perhaps  more  authoritatively 
than  I  am  entitled,  my  own  individual  opinions,  and  have 
made  little  reference  to  those  of  others.    In  answer  to  this 
charge,  I  have  only  to  remark,  that  I  do  not  profess  to  give 
the  multitudinous  opinions  of  other  men,  and  yet  I  have  not 
withheld  them.    I  have  quoted  the  opinions  entertained  by 
most  of  the  eminent  members  of  the  surgical  profession, 
so  far  as  a  general  intercourse  and  an  extensive  acquaint- 
ance have  enabled  me  to  command  it.     It  has  been  the 
habit  of  my  mind  to  lend  but  a  hesitating  obedience  to  the 
influence  of  authority  unsupported  by  reason.    A  tolerably 
extensive  intercourse  with  disease,  has  led  to  the  opinions 
which  I  have  embodied  in  the  following  work :  I  profess  no 
more. 
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I  must  in  candoui-j  however,  make  an  exception  in  behalf 
of  the  operations  connected  with  ophthalmic  surgery,  in  which 
my  opportunities  have  been  comparatively  limited,  and  in 
this  department  I  have  not  hesitated  to  make  an  extended 
reference  to  the  works  and  opinion  of  others. 

I  am  anxious  to  make  my  acknowledgments  to  my  friend 
Mr.  Savory,  of  St.  Bartholomew's  Hospital,  who  has  lent  me, 
throughout  the  work,  his  very  valuable  services,  and  of  whose 
advice  I  have  repeatedly  availed  myself.  A  season  of  proba- 
tion is  due  to  all  members  of  our  laborious  profession ;  no 
amount  of  knowledge,  no  quantum  of  industry,  no  acquired 
accomplishment,  can  obtain  a  level  path  to  fame,  or  give  to 
youth  the  stamp  and  experience  of  age :  Mr.  Savory  wHl 
bide  his  time  ;  but  I  am  greatly  in  error  if  he  do  not  here- 
after tread  the  highest  paths  of  professional  eminence. 
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In  this,  the  second  edition,  I  have  endeavoured  to  correct 
the  errors  and  to  supply  the  deficiencies  of  the  first. 

Seven  years  have  elapsed  since  the  publication  of  this 
volume,  and  the  period '  has  not  proved  unproductive  to  the 
cause  of  sound  practical  surgery.  Much  ingenuity  has  been 
expended,  and  many  and  great  improvements  have  been 
effected  in  the  various  details  of  different  operations.  I  hope 
I  have  done  justice  to  them  in  this  edition.  But  it  is  in  the 
principles  rather  than  in  the  practice  of  Operative  Surgery  that 
the  progress  has  been  most  conspicuous  and  satisfactory,  and 
tliis  is  a  far  more  important  subject  for  congratulation.  With 
the  deepest  interest  I  witness  the  advanced  and  still  advancing 
spirit  of  conservatism.  This  word  has  been  strangely  misap- 
phed.  By  conservatism  I  do  not  understand  only  tlie  exercise 
of  that  ingenuity  and  dexterity  which  would  substitute  a  less 
operation  for  a  greater,  but  that  infinitely  higher  surgery  which 
aims  at  restoration  rather  than  at  substitution, — which  truly 
regards  the  knife  as  a  last  resource,  and  its  employment 
under  any  circumstances  as  a  confession  of  ignorance.  And 
commensurate  with  the  extended  recognition  of  this  great 
prmciple  have  arisen,  as  the  inevitable  consequence,  more 
enhghtened  views  of  the  treatment  of  disease.  Gradual,  yet 
vast  the  change.  The  "heroic"  method  is  fast  following  in 
the  track  of  its  many  victims.  Compare  the  frequency  of  vene- 
section now  with  a  few  years  since ;  or  the  use  of  drastic  pur- 
gatives, mercury,  tartarised  antimony,  and  drugs  of  a  similar 
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classj  on  the  one  liand,  M'ith  the  employment  of  such  remedies, 
on  the  other,  as  steel,  quinine,  and  cod-liver  oil,  and,  above  all, 
the  more  liberal  allowance  of  food  and  stimulants.  I  do  not 
argue  now  whether  this  is  more  successful ;  it  is  enough  for 
me  to  appeal  to  the  change.  Why  has  the  "tonic"  plan  of 
treatment  been  of  late  years  so  much  approved  ?  What  does 
it  mean  ?  Surely  this,  that  the  more  closely  we  scrutinise 
the  phenomena  of  disease  and  study  its  lessons  at  the  bedside 
and  in  the  theatre  by  the  light  of  physiolog}'^,  the  more  plainly 
are  we  tauglit  to  rely  upon  Nature  for  repair  and  recovery, 
— the  more  distinctly  are  we  warned  not  rashly  to  obstruct  her 
by  an  impatient  interference,  or  by  exhausting  her  resources  to 
frustrate  her  designs.  We  are  taught  to  be  more  expectant ; 
to  watch  her  actions  in  order  to  assist  them  by  husbanding 
the  forces  with  which  she  works. 

In  this  edition  I  have  omitted  the  section  on  the  Operative 
Surgery  of  the  eye  which  appeared  in  the  last.  This  subject 
has  now  become  so  special,  and  so  much  has  lately  been  done 
in  it,  that,  in  the  absence  of  any  great  personal  experience,  I 
gladly  refer  the  reader  to  the  admirable  works  we  possess. 
The  same  remarks  will  apply  to  the  surgery  of  the  ear. 

finally,  let  me  add,  tliat  I  am  painfully  sensible  that  this 
work  falls  far,  very  far,  short  of  what  I  would  wish  it  to  be. 
I  fear  it  will  recpiire  no  great  amount  of  critical  acumen  to 
discover  its  faults.  Yet  I  venture  to  hope  that  while  no 
important  points  of  detail  have  been  omitted,  I  have  not  been 
altogether  unsuccessful  in  that  which  is  more  especially  my 
purpose — the  enunciation  of  sound  principles. 

*  Is  it  to  be  explained  by  a  corresponding  change  in  the  type  of  disease? 
It  is  a  fact  worthy  of  observation,  that  those  who  advance  this  not  very 
intelligible  plea  are  the  most  reluctant  to  admit  any  change  into  their 
practice. 
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OPERATIVE  SURGERY. 


CHAPTER  I. 

IN  DISPENSABILITY  OF  OPERATIVE  SURGERY  AS  A  BRANCH  OF  MEBICINB 

  REQUISITES    FOR    PRE-EMINENT    RANK    IN    OPERATIVE  SnRGEKY 

—  INDISPENSABILITY  OP  ANATOMICAL  KNOWLEDGE  ■ — ■  DUTY  OP 
ASSISTANTS  —  MORAL   RELATION  OP  THE  SURGEON  TO  THE  PATIENT 

 INDIVIDUAL  RESPONSIBILITY  OP  THE  OPERATOR  ARRANGEMENTS 

OF  THE  OPERATING  ROOM  —  DUTY  TO  PATIENTS  —  CONDUCT  IN  THE 

CASES  OP  CHILDREN          CHLOROFORM           EXCEPTIONS  TO  ITS  USE  

TREATMENT  PREPARATORY  TO  OPERATIONS  OPERATIONS  OP  EXPE- 
DIENCY— AFTER  TREATMENT. 


It  has  been  often  asserted,  with  some  show  of  truth,  is  operative 
that  operative  sm-gery  is  the  confession  of  ignorance  and  opprobrium 
the  opprobrium  of  medicine  ;  but  it  is  not  really  so.  of  medicine? 
When  an  operation  is  resorted  to  for  the  purpose  of 
removing  from  the  body  a  part  diseased,  which  the  skill 
or  the  patience  of  another  man  would  have  cured  by  the 
hand  of  natm-e,  then  alone  does  an  operation  become 
opprobrious.  So  long  as  man  is  the  subject  of  accidents, 
by  which  his  limbs  are  lacerated,  or  otherwise  violently 
disorganized — of  tumours,  whose  increasing  size  and  rela- 
tions are  injurious  to  the  growth,  or  to  the  free  actions  of 
the  ti-unk  or  hmbs — of  defoi-mities,  or  indeed  of  many 
other  diseases,  so  long,  probably,  will  the  knife  be  re- 
sorted to,  as  om- legitimate  and  only  resource,  against  a 
greater  evil.  The  knife  shoidd  be  essentially  conservative 
in  Its  operation ;  not  to  be  employed  as  a  shield  to  igno- 
rance, or  the  stepping-stone  to  notoriety,  but  solely  as 
the  compulsory  alternative  to  an  evil  of  greater  magni- 
tude. In  the  profession  of  a  sui-geon  the  employment  of 
the  knife  is  the  most  striking,  though  not  the  most  useful 
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feature,  distinguisliing  it  uot  only  from  the  other  pro- 
fessions, but  from  the  other  branches  of  his  own. 

A  too  common  incentive  to  the  performance  even  of  a 
necessaiy  operation,  is  derived  from  the  eclat  attendant  on 
its  successful  tei-mination.  This  eclat,  this  love  of  noto- 
riety, insepai-ably  intenvoven  with  hiunan  character,  has  a 
tendency  to  distort  the  judgment,  and  to  weaken  the 
reliance  of  the  operator  on  the  cmutive  powere  of  natm-e. 
Against  these  evils  it  behoves  every  upright  man  most 
carefully  to  guard  himself;  to  watch  with  a  just  and 
jealous  eye  the  welfare  of  the  patient,  whom  ch-cum- 
stances  have  consigned  to  his  charge,  and  to  identify 
himself  with  his  cause ;  to  discard  from  his  mind  every 
thought  or  inclination,  that  may  tend  to  divert  his  judg- 
ment from  the  one  only  consideration  which  should  engage 
it,  viz.)  is  the  operation  necessary  2  or  does  it  hold  out  the 
promise  of  benefit,  which  will  more  than  counterbalance 
the  evils  of  its  perforaiance  1  If  the  judgment  of  the 
surgeon  waver  in  its  decision  on  the  question,  a  consulta- 
tion with  the  highest  accessible  authority  should  be 
resorted  to,  with  a  view  to  bring  the  matter  to  an  issue. 
Diseases  for  which  large  operations  are  requii-ed,  and  are 
performed,  ai'e  for  the  most  part  serious  in  their  nature  ; 
the  presence  of  which  may  be  supposed  liable  to  become 
either  fatal  to  hfe,  or  to  the  utility  of  a  part  on  which 
health  more  indii-ectly  depends.  The  removal  of  such 
a  disease  becomes,  therefore,  a  question  of  "  life  or  death," 
as  it  is  called ;  and  the  restoration  to  health  of  a  man 
holding  an  importf^ut  rajik,  or  in  the  perfonnance  of 
important  functions  in  society,  or  the  mother  of  a 
lai-ge  family,  whose  futiu-e  hajjpiness  depends  on  her  re- 
sources to  carry  out  her  own  scheme  of  education  for 
her  children,  is  almost  equivalent  to  a  gift  of  a  new 
life  to  the  affected  peraon.  And  even  when  a  disease 
is  more  remotely  injmious,  as  the  cause  of  continued 
Buffering  fi-om  pain,  or  even  from  what  we  temi  irrita- 
tion, although  it  may  not  be  in  its  natm-e  iujm-ious 
to  life,  still  the  benefit  conferred  on  a  patient  by  a  suc- 
cessful operation,  is  distinct  in  its  natm-e,  and  livrger  in 
its  effect,  than  the  successful  treatment  by  the  pliysiciaa 
of  even  an  equally  serious  disease ;  inasmuch  as  the  former, 
viz.,  that  by  surgical  operation  is  sudden  in  its  effects,  and 
critical  in  its  agents,  and  is  brought  about  by  means  more 
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widely  removed  from  the  curative  agents  employed  in 
every-day  life.  All  this  gives  both  eclat  and  emolument 
to  the  surgeon ;  and  how  many  members  of  our  pro- 
fession may  trace  the  success  of  their  past  career,  to  the 
early  performance  of  a  good  operation  on  an  opulent  and 
generous  neighbour ! 

It  will  readily  be  gi-anted,  then,  that  the  greater  the 
service  rendered,  the  greater  will  be  the  prospect  of 
mutual  benefit  to  the  siu-geon,  and  to  the  patient ;  and 
looking  to  the  frightful  alternative  of  failm-e,  by  which 
a  person,  who  at  the  earnest  recommendation  of  his  sur- 
geon has  submitted  to  a  large  operation  with  a  view  to 
prevent  a  future  and  contingent  evil,  is  laid  upon  his 
death-bed,  the  no  infrequent  issue  of  "  operations  of  expe- 
diency," does  it  not  behove  the  operator  to  call  forth, 
either  in  his  OAvn  person,  or  in  that  of  others,  th'e  exer- 
tion of  the  soimdest  reflection,  and  the  most  calm  and 
disinterested  judgment  1 

The  requisite  qualifications  for  an  operating  surgeon  Requisite 
are  partly  moral,  partly  intellectual,  and  partly  physical,  ^ons^for  ai 
Moral,  indeed,  in  the  most  extensive  application  of  the  operating 
term,  whether  apphed  to  the  government  of  himself,  or 
to  his  relations  to  the  world. 

A  man  is  disqualified  for  these  duties  who  cannot  divest 
his  mind  of  the  sense  of  all  personal  advantage  accruing 
to  him  from  the  perfonnance  of  an  operation — who  cannot 
in  imagination  place  himself  in  the  position  of  his  patient, 
and  reflect  on  the  case  in  all  its  bearings,  and  calculate 
the  result  as  though  his  own  personal  health  were  directly 
involved.  The  moral  relation  of  the  surgeon  to  his  patient 
also  foms,  in  many  examples,  an  important  item  in  the 
calculation  of  the  issue.  The  larger  the  share  of  confidence 
entertained  by  the  patient  in  the  skill  and  resotu-ces  of 
the  surgeon,  the  more  fully  will  he  be  able  to  divest  his 
mind  of  apprehension,  as  to  the  result :  he  convinces  him- 
self that  the  operation  has  become  a  necessary  evil,  leaving 
no  reasonable  alternative  to  its  performance,  and  he 
buckles  on  his  armoiu-  for  the  efi"ort.  At  such  a  time  a 
man  is  an  object  of  just  and  natural  sympathy  ;  and  it  is 
rare  that  sympathy  does  not  tell  beneficially  upon  his 
mind,  provided  its  expression  does  not  betray,  on  the  pai-t 
of  the  siu-geon,  a  nervous  disquietude,  lest  the  extent  of 
suffering  be  greater,  and  the  issue  more  uncertain,  than 
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has  been  reiDresenteci.  A  peculiar  kindness,  and  in  the 
example  of  a  woman  or  a  child,  even  of  tenderness  of 
manner,  begets  a  confidence,  which,  without  betraying 
weakness  or  uncertainty,  fortifies  the  patient's  mmd,  and 
reconciles  it  to  the  effort. 
Anatomical  A  perfect  knowledge  of  what  he  is  about  to  undertake 
hKUspens-^  is  among  the  most  important  reqmrements  of  the  operating 
able.  sm-geon.  The  nature  and  form  of  every  operation  should  be 
thoroughly  determined  on,  before  it  is  commenced ;  and 
under  the  circumstances  of  any  unusual  fonn  of  operation, 
or  of  his  own  limited  experience  in  such  as  may  be  common 
to  others,  eveiy  detail  should  be  made  the  subject  of  his 
anxious  deliberation  and  forethought.  A  large  experience 
can  alone  supply  the  place  of  this  practice.  But  no 
previous  study  or  reflection  can  supersede  the  necessity 
of  a  perfect  intimacy  with  the  structure  of  the  region 
about  to  be  operated  on.  A  surgeon  may  get  thi'ough  an 
operation  here  and  there,  who  is  ignorant  of  the  anatomy 
of  the  part ;  but  no  man  can  aspire  to  the  reputation 
of  a  successful  operator,  who  is  not  familiar  with  the 
anatomy  of  the  entire  body,  and  who  not  only  knows 
under  what  cu'cumstances  he  may  endanger  life  by  the 
division  of  important  structm'es,  but  who  possesses  that 
almost  equally  important  knowledge,  viz.,  where  he  may 
divide  and  dissect  without  danger.  This  negative  know- 
ledge is  valuable,  because,  as  it  insm'es  confidence  in  the 
informed  surgeon,  it  enables  him  to  proceed  rapidly  and 
boldly  onwards  in  the  execution  of  his  task,  avoiding  an 
evil  incidental  to  bad  operators,  viz.,  that  of  jncJcing  in 
pieces  those  structures,  that  should  be  fi-eely  and  rapidly 
divided  by  the  knife. 
Manual  dex-  Dexterity  of  hand,  natural  or  acquired,  is  indispensable 
turity.  iq  a  perfect  operator.  By  the  term  "  dexterity  of  hand " 
is  meant  the  jjower  of  entu'e  command  over  its  move- 
ments, which  should  be  at  the  same  time  firm,  but  light 
and  gi'aceful,  the  sensibilities  of  which  can  best  appreciate 
the  nature,  and  the  kind  of  force  required  on  applying  the 
edge  of  a  knife  to  a  smface  to  be  divided.  There  is  no 
doubt  tliat  this  power  may  be  greatly  cultivated  and 
improved  by  art ;  but  it  can  only  prevail  in  perfection, 
in  men  natiu-ally  gifted  by  its  possession.  This  freedom 
and  play  of  the  hand  is  closely  allied  to  tliat  exhibited  by 
some  youths,  who  possess  a  remai'kable  facility  of  penman- 


GENERAL  OBSERVATIONS. 


5 


ship.  Both  the  knife  and  the  pen  require  the  same 
freedom  of  movement,  and  are  similaiiy  held.  As  a 
general  nile,  a  good  caligrapher  possesses  the  manual 
requisites  for  a  good  operator.  By  far  the  best  school 
for  operative  dexterity  is  the  dissecting-room,  in  which 
the  hand  has,  from  early  practice,  acquired  the  power  of 
implicit  obedience  to  the  wUl.  It  is,  perhaps,  only  in  a 
long  experience  of  these  duties,  that  the  hand  will  be  able 
to  adapt  itself  with  facility  to  all  the  varieties  of  move- 
ment which  operative  sm'gery  demands,  and  which  it 
instinctively  adopts,  in  the  com-se  of  a  protracted  opera- 
tion. Dextei'ity  of  hand  is  the  sum  total  of  an  exact  and 
perfect  command  over  the  agents  of  flexion  and  extension, 
of  both  hand  and  fingers,  joined  to  a  natm'al  gi-ace  in  its 
movements,  which  not  even  experience  can  fm-nish.  To 
this  dexterity,  superadd  long  familiarity  with  the  natiu-e, 
density,  and  resistabdity  of  the  structm-es  to  be  exposed, 
by  which  the  force  of  the  knife  is  regulated,  and  we  have 
some  of  the  physical  requisites  of  a  good  operator.  Dissec-  Dissecting- 
tion  alone  can  teach  us,  not  simply  the  movements  of  the  bestschooi 
knife  as  effected  by  the  hand,  but  the  real  use  and  value 
of  the  instrument.  An  impractised  operator  is  in  diffi- 
culty, unless  his  knife  be  fashioned  after  a  particular  form, 
and  retain  its  perfect  edge.  The  experienced  operator,  if 
it  may  be  so  expressed,  can  get  more  out  of  a  knife.  It 
will  continue  longer  obedient  to  his  wiU  ;  it  will  do  more 
work,  and  is  less  damaged  by  his  actions,  than  by  those  of 
another  man. 

To  natural  or  acquired  dexterity  of  hand,  and  an  inti-  Firmness  of 
mate  knowledge  of  the  stnictiu-e  of  the  body,  should  be 
added  by  the  operator  the  yet  further  requisite  of  self- 
confidence  ;  confidence  in  his  own  powers,  and  confidence 
in  his  possession  of  aU  the  requisite  knowledge,  to  carry- 
out  his  end.  He  should  possess  great  firmness  of  pm-pose, 
foimded  on  the  only  solid  basis  of  rectitude  of  intention  ; 
a  command  of  resources  against  difficulty  or  danger,  to  be 
acqun-ed  only  by  previous  thought  and  preparation,  and  a 
selt-possession  which^no  accident,  however  imlooked  for, 
can  disturb  or  alienate. 

From  the  first  moment  of  the  operation,  up  to  that  of  silence. 
Its  completion,  the  lips  of  the  operator  should  l)e  closed 
to  the  discussion  of  all  matters  not  requisite  for  its 
turthcrance.    The  occasion  is  a  grave  one.    He  has  one 
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end  only  in  view,  viz.,  to  complete  his  painful  task,  and 
place  his  patient  at  rest.  He  should  not  comment  on  his 
tools,  nor  give  tongue  to  thoughts  most  inapposite  to  the 
occasion ;  as  such  opinions  on  the  nature  of  the  disease, 
or  the  anatomical  names  of  the  parts  exposed.  The 
occasion  should  not  be  employed  for  the  pm-pose  of  a 
demonstration  to  pupils  and  juniors.  His  directions,  if 
necessary,  shoidd  be  given  to  his  assistants  plainly,  briefly, 
but  intelligibly ;  and  nothing  more  should  be  said  than  is 
absokitely  requisite ;  for  talking  and  acting  antagonise 
each  other,  and  the  more  latitude  permitted  to  conversa- 
tion, necessarily  the  greater  the  length  of  the  operation. 
One  authority  alone  shoidd  prevail.  All  necessary  con- 
sidtation  shoidd  be  held,  and  all  necessary  directions 
shoidd  be  given,  in  the  absence  of  the  patient ;  and  if  in 
the  room  used  for  the  pm-pose  of  the  oj)eration,  before 
his  admission  to  it.  If  the  operation  have  been  well  con- 
ceived, and  clearly  sketched  in  the  mind  of  the  operator, 
there  will  be  no  excuse  for  deviating  from  these  rales ; 
but  in  all  unusual  operations,  pai'ticularly  in  that  of 
removal  of  lai'ge  tumom'S,  critically  placed,  and  intimately 
connected  with  siuToimding  jjarts,  which  baffle  previous 
calculation,  and  in  which  a  perfect  knowledge  of  the 
anatomical  relations  of  the  pai-t  can  alone  cany  the 
operator  through  it  with  credit,  here,  a  consultation  with 
his  colleagues  or  assistants  may  become  necessaiy  in  the 
course  of  the  operation  : — unless  the  patient  be  rendei'ed 
insensible,  and  imconscious  of  what  is  passing,  the  chief 
parties  shoidd  retu'e  into  an  adjoining  room,  and  confer 
with  each  other,  the  difficulties  in  the  path  of  the  operator 
be  quickly  and  briefly  stated,  and  the  operation  resumed 
as  early  as  possible.  These  remarks  will  equally  apply  to 
hospital  as  to  private  practice. 
Anange-  Prcvious  to  thc  Operation,  the  instrimients  to  be  em- 
rtruments."  ployed  should  be  laid  out  on  a  small  table  ;  eveiy  descrip- 
tion of  instrument  and  appliance  that  may  possibly  be 
called  into  requisition,  should  be  arranged  on  tliis  table, 
the  vai-iety  of  which  will  give  evidence  of  forethought.  A 
list  of  the  instruments  to  be  employed,  including  every 
form  that  contingencies  may  requu-e,  sJioidd  be  wi'itten 
down,  in  order  that  the  opei'ator  may  have  at  hand  every 
agent  by  which  to  prevent  interruption  in  the  com-se  of 
the  operation.    The  table  should  be  placed  within  reach 
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of  the  operator,  that  he  may  assist  himself  to  any  instni- 
meut  he  requires,  and  which  want  no  looker-on  can  deter- 
mine so  early  as  himself.  Generally,  it  is  better  that  the 
instriunents  be  so  placed  as  to  be  immediately  accessible 
to  his  own  hand,  than  that  he  depend  on  the  aid  of  an 
assistant  for  an  instrument,  which  it  may  requii'e  the 
delay  of  some  seconds  of  thought  to  give  a  name  to. 
Until  the  patient  be  placed  on  the  operating  table  these 
instruments  should  be  covered  with  a  towel. 

A  plausible  objection  may  be  raised  to  the  employment  Variety  of 
of  a  great  variety  of  instmments,  and  especially  so  when  ™g^™' 
these  instmments  are  complicated  in  their  principle,  or 
in  their  construction.  Simplicity  in  the  construction  of 
surgical  instruments,  as  in  all  other  forms  of  apparatus, 
is  a  desideratum  which,  in  the  language  of  Desault,  is  "  the 
measm-e  of  perfection,"  but  to  attain  this  secondaiy  object 
we  should  not  sacrifice  utility.  No  doubt  men  possessing 
peciUiar  dexterity  of  manipulation,  may  accomplish  as 
much  by  old  and  rudely-fashioned  tools,  as  others  by  the 
aid  of  more  refined  improvements  in  art.  We  may  have 
variety,  however,  without  comjolication  ;  simplicity  of 
construction,  with  number,  from  which  the  most  eligible 
may  be  selected. 

For  example,  in  the  attempt  to  pass  a  ligature  under 
the  subclavian  or  iliac  arteries,  it  is  impossible,  before  the 
artery  be  exposed,  to  select  one  form  of  needle  that  may 
not  be  jxistly  superseded  during  the  operation  by  another. 
The  sui-geon,  therefore,  should  have  several  at  hand,  from 
which  he  will  select  that  most  suitable  to  his  wants.  I 
conceive,  therefore,  that  the  objections  to  variety  ©f  instru- 
ments are  ill-founded  and  imjustj  and  that  a  sm-geon 
ought  to  possess  eveiy  form  of  instrument  that  may 
facilitate  his  progi-ess  throughout  a  difficult  operation. 
While  I  am  prepared  to  acknowledge  that  the  arti- 
ficial assistance  from  instruments  fonns  a  bad  substitute 
for  what  ought  to  be  effected  by  the  hand  alone,  and 
with  most  surgeons  is  effected  by  the  hand,  yet  it  cannot 
be  denied  that  instnunents  which  can  represent  the  hand, 
and  that  can  be  efficiently  employed  beyond  its  range, 
within  the  orifices  of  the  body,  should  not  be  discarded  as 
unworthy  the  resort  and  employment  of  the  operating 
surgeon. 

Almost  every  operation  is  better  performed  in  the 
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recumbent  position  of  the  body,  whatever  the  locahty 
of  the  disease,  and  especially  if  it  be  likely  to  become 
protracted ;  for  however  bold  and  resolute  the  subject 
may  be  at  its  commencement,  yet  loss  of  blood  and  con- 
tinued suffering  beget  languor,  and  a  total  loss  of  resolu- 
tion dm-ing  faintness,  which  is  the  more  probable  attendant 
on  the  sitting  than  the  recumbent  position ;  the  patient 
is  of  coiu'se  liable  to  sliji  down,  and  create  confusion  and 
difficulty. 

Selection  of      Much  of  the  comfort  of  an  operator — a  consideration 

the  table.        „  ^  ,         -n    i  ■,  ,-,  -,      ■  ^  , 

01  great  moment — will  depend  on  the  selection  oi  the 
operating  table  on  which  the  patient  is  laid  dming  the 
operation.  It  should  be  neither  too  naiTow,  by  which 
a  sense  of  insecurity  will  be  felt  by  the  patient,  nor  too 
broad,  which  compels  a  forced  position  on  the  part  of  the 
oi^erator.  A  table  too  high  or  too  low,  has  obviously 
equal  objections.  Whatever  form  be  selected,  its  strength 
and  firmness  should  be  ascertained  before  the  patient  be 
consigned  to  it.  It  should  be  made  as  comfortable  as 
possible,  by  means  of  a  blanket  rej^eatedly  doubled,  and 
covered  with  a  sheet,  and  the  head  of  the  patient  may 
usually  be  supported  on  one  or  more  pillows.  I  have 
seen  a  table  literally  come  in  pieces  in  the  middle  of  an 
operation,  and  the  patient  fall  to  the  ground. 
Choice  and  It  is  the  duty  of  the  operator  to  assign  to  each  assistant 
sistrnts.*"^  his  share  in  the  undertaking  ;  to  place  each  in  the  position 
in  which  his  duties  are  most  readily  performed.  That  of 
the  chief  assistant  consists  in  what  may  be  tenned, 
multiplying  the  hands  of  the  o2}e?'ato};  by  the  addition 
of  his  own ;  his  duty  is  with  the  wound,  the  progress  of 
which  he  should  vigilantly  obsei-ve,  and  endeavour  to 
trace  the  cmi-ent  of  thought  passing  in  the  mind  of  the 
operator,  and  to  second  his  wants.  In  fact,  he  should 
realize  the  idea  of  one  mind  acting  by  fom-  hands  instead 
of  two ;  so  entirely  shoidd  his  actions  harmonise  with 
those  of  his  principal.  If  the  hands  of  a  second  assistant 
be  required  in,  or  about  the  wound,  the  two  should  have 
distinct,  even  if  con-esponding,  duties,  assigned  to  them ; 
but  neither  should  exceed  his  duty  by  the  interference  of 
word  or  act. 

If  the  assistant  become  cognizant  of  any  luitoward 
circumstance  in  the  course  of  the  operation,  unseen  by. 
the  operator,  such  as  the  occurrence  of  hasmorrhage  from 
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a  large  vessel,  or  the  incomijlete  division  of  a  part 
supposed  to  be  clearly  divided,  or  the  unsuspected  prox- 
imity of  a  large  ai-teiy,  the  fact  should  be  communicated 
to  the  principal,  by  a  look  or  a  single  word.  To  another 
assistant  will  be  assigned  the  less  important  duty  of 
providing  a  succession  of  clean  sponges,  of  which  an 
ample  supply  of  the  best  and  softest  kind  should  be 
furnished.  It  is  a  part  of  his  duty  to  ascertain  that  a 
snfScient  quantity  of  hot  and  cold  water  is  at  hand,  or 
readily  obtainable,  with  basins,  slop-pails,  &c.  In  serious 
or  protracted  operations,  a  fourth  assistant  may  be  profit- 
ably employed  in  personal  attendance  on  the  patient, 
whether  for  the  pm-pose  of  holding  his  hands,  or  of 
administering  such  cordial  or  stimulating  drinks,  as  may 
be  directed  by  the  principal,  regulating  the  temperature 
of  the  room,  &c.  To  one  or  other  of  the  above  should 
be  consigned  the  responsibility  attached  to  the  adminis- 
tration of  chlorofonn,  and  the  continued  observance  of 
its  effects  on  the  patient  during  the  operation.  As  a 
general  rale  it  is  desirable  to  repose  this  duty  to  the 
charge  of  one  person  exclusively.  The  assistants,  how- 
ever, should  be  careful  not  to  trespass  unnecessarily  on 
the  area  required  for  the  respiration  of  the  patient,  by 
which  his  sufferings  are  considerably  augmented,  and  the 
tendency  to  fainting  promoted.  This  evil  is  often  con- 
siderable ;  as  the  operation  proceeds  it  may  become  more 
and  more  critical,  and  the  interest  of  the  bystanders 
becomes  more  intimately  engaged ;  at  such  a  moment 
we  are  apt  in  the  intensity  of  our  attention  and  in  our 
anxiety  to  witness  every  stage  of  the  operation,  to  di-aw 
mto  a  smaller  circle,  and  thereby  encroach  injui-iously  on 
the  area  requisite  by  the  patient  for  healthy  respiration. 
In  more  than  one  protracted  operation  I  think  I  have 
seen  the  neglect  of  this  important  rule  of  practice  con- 
tnbute  to  a  fatal  issue. 

It  is  veiy  desirable  to  select  a  good  daylight  for  the  Dayiigiit 
pert'ormance  of  every  operation;  and,  generally  speaking,  Tbie^""'" 
the  eariier  the  horn-  selected  in  the  middle  of  the  day, 
the  better.  By  this  an-angement  we  avoid  the  natural 
exacerbation  of  evening.  The  objections  to  operations 
by  candlelight  are  great  and  manifold  :  first,  the  exposed 
parts  present  a  different  aspect  to  the  eye,  from  that 
which  we  have  studied;  secondly,  artificial  light,  how- 
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ever  brilliant,  is  both  dazzling  and  imperfect,  throwing  a 
shadow  on  parts  not  immediately  exposed  to  its  rays  ;  and 
thirdly,  it  occupies  on  minor  matters  the  attention  and 
charge  of  assistants,  whose  duty  consists  in  acts  of  more 
du-ect  co-operation  with  those  of  the  principal  surgeon. 

If  the  hour  selected  be  necessarily  a  late  one  in  the 
day,  the  probable  duration  of  the  operation  should  be 
calculated ;  and,  as  such  calculations  when  made  are 
almost  invariably  wrong,  at  least  double  the  calculated 
time  should  be  allowed  before  sunset  ;  this  being  the 
latest  moment  at  which  it  shoidd  be  commenced. 

Although  the  necessities  of  the  case  ordiuai-ily  preclude 
om'  selecting  the  season  of  the  year  for  the  performance 
of  an  operation,  yet  it  is  proper  to  observe  that  all 
seasons  are  not  equally  eligible  ;  and  it  woidd  be  well,  if 
possible,  to  avoid  selecting  the  summer,  when  unusual 
heat  prevails,  the  influence  of  which  on  the  nei-vous 
and  circulating  system  of  a  patient,  cannot  be  other- 
wise than  injm'ious.  Perhaps  the  majority  of  cases, 
such  as  large  tumours,  stone,  anem-ism,  &lc.,  might  be 
subjected  to  the  postponement  of  a  week  or  two,  mthout 
disadvantage. 

In  all  cases  of  operative  surgery,  in  which  the  operation 
is  considerable,  and  likely  to  be  attended  with  loss  of 
blood,  or  to  occupy  much  time  in  its  performance,  eveiy 
aiTangement  necessary  for  the  disposal  of  the  patient 
on  its  completion  should  be  previously  made.  The  bed- 
room and  bed  should  be  prepared  for  his  reception,  and 
his  own  di-ess  be  suited  to  it.  It  would  be  difficult  to 
imagine  a  wound  which,  however  cai-efully  brought  in 
apposition,  would  not  be  more  or  less  deranged  by  the 
simjjle  exertion  of  changing  a  day-  for  a  uight-shht. 
Hence  the  necessity  for  looking  to  every  contingency, 
with  a  view  to  avoid  the  effects  of  violence.  For  example, 
it  is  most  desu-able  that  an  operation  be  perfonned  in  the 
bedroom  which  the  jiatient  is  to  occupy,  or  in  a  room 
contiguous  to  it.  Among  other  important  requisites  is 
that  of  a  good  nurse. 

It  shoidd  be  fidly  imderstood,  that  the  operator  alone 
is  responsible  for  the  success  or  failure  of  an  operation. 
He  cannot  plead  the  du-ections  or  ad\dce  of  a  physician, 
who  may  deem  the  operation  rcqiiisite.  The  physician 
may  transfer  the   case  for  the   consideration   of  the 
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•surgeon,  who  may  undertake  it  or  not,  as  his  opinion 
may  lean  favoiu-ably,  or  otherwise.  Mr.  Abernethy,  in 
refen-ing  to  this  subject  of  medical  ethics,  used  to 
mention,  that  he  was  one  day  sent  for  by  a  physician 
to  tap  a  lady  for  ovarian  dropsy  ;  examination  convinced 
him  that  the  contents  of  the  cavity  were  too  viscid  to 
pass  through  the  largest  cannla,  and  declined  the  opera- 
tion, to  the  indignation  of  the  physician.  The  lady 
shortly  afterwards  died,  and  a  post-mortem  examination 
proved  the  coiTcctness  of  his  diagnosis,  and  the  futility 
of  the  proposed  attempt  to  relieve  her.  But  fai-  more 
ffequent,  and  indeed  more  critical  in  their  consequences, 
are  cases  of  diseases  of  the  chest  demanding  the  operative 
aid  of  the  surgeon,  whose  services  may  be  requu-ed  on 
the  instant  to  evacuate  collections  of  water  or  pus  from 
the  cavity  of  the  pleura.  Before  imdertaking  to  perform 
the  operation  of  paracentesis  thoracis,  the  sm^geon  must 
himself  be  convinced  of  its  necessity.  He  should  be  no 
less  acquainted  than  the  physician  with  every  sign,  and 
every  indication  pointing  to  the  operation  as  the  only 
alternative  to  recoveiy,  or  at  least  to  the  relief  of  the 
urgent  symptoms  pressing  heavily  on  the  vital  powers. 

Such  knowledge,  however,  is  less  imperative  on  the  part 
of  the  operator,  when  the  medical  attendant  is  a  man  of 
acknowledged  eminence  or  authority ;  but  I  have  witnessed 
so  many  examples  of  failiure  owing  to  the  absence  of  such 
exact  diagnosis  as  alone  can  justify  surgical  interference, 
that  the  rule  should  be  rendered  imperative  on  every 
sm-geon,  who  undertakes  this  important  operation  at  the 
instigation  of  another. 

In  taking  charge  of  a  case  from  the  hands  of  another 
medical  man,  the  operating  sm-geon  takes  with  it  all  the 
responsibility  that  the  case  may  entail;  and  he  shoi;ld 
obtain  the  entire  concun-ence  of  his  own  judgment  before 
he  tmdertakes  its  charge.  This  principle  I'cquires  the 
stricter  obsei-vance  in  the  transference  of  cases  from  the 
physician  to  the  smgeon ;  first,  because  the  question  of 
operation  may  be  of  vital  moment  to  the  patient,  arising 
from  the  fact  that  the  practice  of  the  physician  is  such  as 
involves  the  consideration  of  organs,  the  health  of  which 
18  indispensable  to  life  ;  and,  secondly,  because  from  the 
natm-e  of  his  professional  duties,  a  physician  can  afford  us 
little  aid,  consequent  on  his  inexperience  in  the  difficulties 
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of  operative  sm-geiy;  nor  is  it  to  be  expected  that  lie 
will  volunteer  unnecessaiy  responsibility.  The  sugges- 
tion of  an  operation  by  another  practitioner,  whatever  his 
rank  or  position,  is  no  warrant  for  its  performance  :  imless 
the  conviction  of  its  necessity  be  brought  home  to  the 
mind  of  the  surgeon,  he  may  decline  it.  The  exposure  of 
the  cavities  of  the  body,  especially,  cannot  be  effected 
without  danger  to  life. 

Take,  for  example,  a  case  in  which  a  foreign  body  has 
lodged  in  the  bronchial  tube,  the  diagnostic  signs  of 
which  are  often  very  difficult,  and  in  which  a  sm-geon  is 
called  on  to  operate  for  its  removal.  The  histoiy  of  the 
case  shoidd  be  given  him — the  symptoms  detailed — the 
grovmds  of  the  opinion,  and  all  obtainable  evidence  and 
indications,  clearly  exposed  before  his  view.  "While  it  is 
the  duty  of  the  physician  to  endeavom*  to  convince  him 
of  the  indispensabdity  of  the  operation,  it  is  equally  his 
duty  to  weigh  the  danger  of  the  undertaking.  Confidence 
in  the  just  eminence  and  competency  of  the  physician  wdl 
go  far  towards  influencing  his  mind  as  to  the  desh-ableness 
of  the  attempt  proposed  ;  but  he  should  place  in  the 
opposite  scale  all  the  sm'gical  difficidties  that  may  be 
reasonably  m-ged  ;  he  should  weigh  his  own  responsibility, 
and  calculate  his  own  powers.  The  avithority  of  the  phy- 
sician, if  based  on  acknowledged  experience  in  his  pro- 
fession, and  a  superior  intelligence,  should  be  allowed  its 
full  weight  on  his  mind ;  but  it  cannot  supersede  the 
necessity  of  his  obedience  to  a  conviction,  that  his  own 
professional  duty  permits  him  no  alternative  but  its 
performance. 

Operative  surgoiy  not  infrequently  involves  interesting 
questions  of  medical  ethics.  The  duty  of  the  siu'geon 
should  be  clearly  defined  in  those  frequent  examples  of 
operation  for  disease,  of  which  the  idtimate  resiUt  is 
doubtful.  His  opinion  should  be  stated  in  the  most 
unreserved  and  candid  terms — the  chances  of  recovery, 
both  immediate  and  remote.  However  desirable  it  may 
be,  that  the  mind  of  the  patient  be  animated  by  a  full 
share  of  hope  and  confidence  in  the  issue,  this  desideratum 
cannot  justify  his  withholding  the  honest  and  imresen^od 
declaration  of  his  thoughts  and  opinions.  Take  the 
example  of  schirrhous  disease  of  the  breast,  or  elsewhere. 
The  removal  of  such  disease  may  be  recommended  in 
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favom-able  cases,  such  as  those  in  which  the  diseased  parts 
are  neai-ly  or  entirely  insulated,  or  in  which  the  neigh- 
bouring glands  ai-e  free  from  contamination. 

It  may  be  truly  argued  in  favoiu-  of  the  operation — 
first,  the  uncertainty  of  the  natm-e  of  the  disease,  should 
it  admit  of  a  doubt  (and  no  form  of  surgical  knowledge  is 
at  the  present  day  more  imperfect  than  that  of  the  nature 
of  tumoLU's) ;  and,  secondly,  the  possibility  that,  being 
cancer,  it  may  not  return  at  some  futm-e  day.  Against 
any  unreasonable  objection  on  the  jjart  of  the  patient,  the 
sm'geon  may  direct  the  full  force  of  his  arguments  ;  such 
as  the  fear  so  frequently  expressed  by  patients,  that  they 
shall  die  on  the  table.  This  is  a  legitimate  subject  for 
persuasion ;  but  under  all  cncumstances  in  which  a 
patient  is  compelled  to  rely  on  his  or  her  own  judgment 
in  the  decision,  whether  an  operation  shall  or  shall  not  be 
undertaken,  it  is,  I  conceive,  the  duty  of  the  sm-geon,  and 
no  less  his  real  interest,  to  throw  off  unnecessary  respon- 
sibility by  a  truthful  statement  of  his  opinion,  which 
shall  conceal  nothing.  We  may  contend  against  morbid 
or  overcharged  apprehension,  or  against  weak  anticipa- 
tions of  contingent  evil  ;  but  we  should  not  conceal  nor 
withhold  the  evidence  of  the  just  probabilities  of  the 
future,  nor  contend,  by  argument  or  entreaty,  against 
the  deliberate  decision  of  our  patient,  founded  upon  the 
candid  declaration  of  om*  own  opinions,  in  all  cases  ex- 
pressed either  to  the  patient  or  the  friends. 

There  is  one  mode  of  meeting  this  difficulty  which  may  Advantage 
often  be  resorted  to  with  success ;  it  is  that  of  rendering  "ul  paSs 
the  patient's  family  or  friends  the  medium  of  communi-  f'iends  on 
cation  between  the  sm-geon  and  the  patient.    There  are  theojfemor. 
manifest  advantages  obtained  from  this  kind  of  relation 
between  the  principal  parties.     First,  the  surgeon  can 
speak  more  freely  and  unreservedly  to  persons  only 
secondarily  concerned  ;  secondly,  he  obtains  the  exercise 
of  the  calmer  and  more  disinterested  judgment  of  one 
who  is  equally  desnous  of  weighing  every  probability,  and 
more  competent  to  meet  the  occasional  idiosyncrasies  of  a 
patient's  mmd,  and  who,  in  the  exercise  of  the  right  of  a 
parent,  relative,  or  fi-iend,  may  m-ge  the  expediency  of 
the  operation  in  more  positive  temis  than  could  be  justly 
employed  by  the  surgeon  ;  and,  thirdly,  should  the  i)pcra- 
tion  be  determined  on,  it  enables  him,  in  the  commission 
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of  a  "  pious  fraud,"  to  qualify  the  prospect  of  liability 
to  a  retm-n,  and  to  infuse  confidence  and  hope  into  his 
patient's  mind. 

wards  ^^^^      children,  also,  difficulties  arise  which 

dren  in  the  involve  moral  considerations.  Let  us  suppose  the  case  of 
thefr'pa-"^  a  child  who  has  sustained  an  injiu-y  from  machineiy,  and 
rents.  in  whom  it  is,  in  our  opinion,  essential  to  its  recovery 
that  an  operation  be  immediately  performed,  the  parents 
living  at  a  distance  and  in  ignorance  of  its  state.  In  the 
absence  of  the  natiu-al  guardians  of  the  child,  the  sm'geon 
becomes  the  representative  of  the  parent,  and  he  should 
act  upon  the  best  judgment  he  can  arrive  at. 

This  difficulty,  not  very  gi-eat  in  the  above  relation  of 
the  parties  concerned,  becomes  more  lu-gent  when  the 
child  has  reached  that  period  of  life  at  which  he  begins  to 
throw  off  the  authority  of  his  parent,  and  to  assume  his 
own.  The  date  of  this  change  has  no  fixed  term,  but 
depends  both  on  the  moral  and  on  the  intellectual  deve- 
lopment of  the  chUd.  I  have  known  examples  of  boys  of 
thirteen,  fourteen,  or  fifteen  years  of  age,  the  subject  of 
serious  laceration,  the  consideration  of  which  has  involved 
the  question  of  amputation  of  a  limb.  Imagine  a  boy  so 
circumstanced,  young,  but  precocious,  deprived  of  the 
advice  and  authority  of  a  parent,  who  declares  that  he 
will  not  submit  to  an  operation,  but  woidd  prefer  to  die 
rather  than  lose  a  leg.  How  shordd  the  surgeon  act? 
Is  he  justified  in  doing  that  which  his  knowledge  and 
experience  tell  him  is  right  to  be  done  1  Supposing  the 
earnest  recommendation  of  himself  and  others  to  have 
failed  in  obtaining  his  patient's  consent  to  the  removal 
of  the  limb  at  this  equivocal  age,  and  compelled  to  act,  I 
think  he  should  represent  the  side  of  reason,  assume  the 
position  and  the  frmctions  of  friend  or  parent  of  the  boy, 
and  compel  him  to  a  com'se  to  which  he  would  unhesitat- 
ingly subject  his  own  chUd. 

The  sentiments  of  the  parent,  on  his  arrival  after  the 
operation,  may  correspond  with  those  of  the  son  ex- 
pressed before  it.  He  may  ask,  with  some  appearance  of ' 
reason,  by  what  authority  did  the  sm-geou  remove  his  ■ 
child's  leg  against  his  own  consent,  or  that  of  his  pai-ent  1 
The  answer  is,  that  the  operation  was  uecessarj"-  to  the  pre- 
servation of  the  boy's  life  ;  that  it  did  not  admit  of  delay, 
and  that,  in  the  alascncc  of  the  parent,  the  authority  of 
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the  boy  was  insufficient  to  outweigh  the  decision  of  reason 
and  experience ;  thus  presuming  that  the  restoration  to 
its  parents  of  the  mutilated  person  of  the  chUd  is  pre- 
ferable to  the  almost  certainty  of  his  death,  should  the 
sm-geon  yield  to  his  wishes.  This  decision,  however, 
wonJd  be  greatly  modified,  supposing  the  injmy  sustained 
to  be  less  unequivocal.  The  doubt  of  the  necessity  for  an 
operation  should  be  thi'own  into  the  scale  of  the  boy's 
imwillingness  to  undergo  it ;  and  it  should  be  foregone, 
or  at  least  postponed,  tiU  the  parent's  sentiments  be 
ascertained. 

There  is  yet  another  relation  between  the  surgeon 
and  his  patient  that  demands  a  clear  perception  of  pro- 
fessional duty.     A  patient  presents  himself  before  a 
sm-geon,  and  requests  him  to  imdertake  an  operation 
which  the  sm-geon  may  deem  unnecessary,  or,  indeed, 
unadvisable.    The  request  may  assume  the  character  of 
entreaty ;  the  sm-geon  may  yield,  and  the  patient  die  in 
consequence  of  an  operation  which  the  judgment  of  the 
operator  did  not  fully  approve.    The  answer  is,  "  I  under- 
took it  at  the  earnest  solicitation  of  the  deceased  patient ; 
I  am  not  responsible  for  consequences  which  were  clearly 
announced  to  him  prior  to  the  operation."    This  is  an 
en-or  both  in  medicine  and  in  morals.     There  are  few 
exceptions  to  a  rale  that  awards  to  the  surgeon  the  entire 
responsibility  of  every  operation  performed  by  his  hand. 
To  imdertake  the  removal  of  a  limb,  or  even  of  a  tumour, 
at  the  entreaty  of  a  patient — m-ged  contrai-y  to  the  advice 
of  those  whose  knowledge  of  the  consequences  is  superior 
to  his  own — is  to  participate  in  his  delusion  and  to  be- 
come the  instrument  of  his  foUy.    The  duty  of  a  surgeon 
compels  him  to  restrict  himself  to  the  employment  of  a 
knife  in  such  cases  as  he  has  reason  to  believe  will  be 
benefited  by  its  use,  and  those  only.     A  man  of  high 
mind  will  never  claim  from  his  patient  any  support 
beyond  consent.    There  is  something  humiliating  under 
•  such  circumstances  in  yielding  to  solicitation.     It  is  a 
prostitution  of  om-  high  calling.    And  still  more  repre- 
hensible is  the  consent  obtained  for  the  performance  of  a 
large  operation  on  representations  disingenuously,  however 
ingeniously,  made,  and  the  object  of  which  is  to  transfer 
the  responsibility  of  the  consequences  from  the  surgeon 
to  the  patient  or  his  friends. 
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A  difficulty  occasionally  arises  between  two  or  more 
medical  men,  wliicli  also  involves  a  question  in  medical 
ethics,  or  rather  of  etiquette,  viz.,  by  whom  shall  the 
operation  be  performed  ?  Should  the  patient  select  an 
individual,  the  question  is  readily  settled  ;  but  patients 
rarely  interfere  between  the  parties,  taking  for  granted 
the  matter-of-com'se  arrangements  of  the  profession,  deter- 
mined on  between  them  at  the  necessaiy  consultations 
that  ensue.  If  this  consultation  take  place  between  two 
surgeons,  one  of  whom  only  is  notoriously  in  the  habit 
of  operating,  the  case  would  be  transfen-ed  to  him  by  his 
colleague,  and  on  the  operating  surgeon  would  rest  the 
responsibility  of  the  case.  If  the  operation  be  one  of 
lesser  moment,  and  his  colleague  in  the  case  propose 
himself  to  undertake  it,  aud  to  which,  under  all  circum- 
stances, he  has  the  first  claim,  provided  he  has  the 
concm-rence  of  his  patient,  his  intention  should  be  clearly 
expressed  at  the  first  interview  between  them.  Between 
two  or  more  sm-geons  engaged,  priority  would  determine 
the  person  of  the  operator.  On  the  operator,  or  his 
rejaresentative  should  always  devolve  the  after  treatment, 
unless  by  express  arrangement  to  the  contraiy,  who  shoidd 
become  responsible  for  the  jjrinciple  of  his  treatment  being 
carried  out,  whether  effected  by  his  own  hand  or  by  that 
of  another  person  under  his  advice  and  du'ection. 
aiioroform.  One  of  the  most  interesting  questions  connected  with 
the  subject  of  operative  sm'gery,  relates  to  the  resort  to 
the  anajsthetic  agency  of  cliloroform,  sether,  (kc,  employed 
for  the  purpose  of  susi^ending  the  function  of  sensation. 
This  question  has  assumed  a  moral  as  well  as  a  medical 
type.  It  has  been  urged,  that  sensation  is  a  natm-al 
function  of  the  living  organism,  and  that  to  suspend  it 
by  ai'tificial  agency  is  to  set  at  nought  the  ordinances  of 
nature  ;  and  that  man  is  born  to  suffering,  as  CAddeuced 
by  the  sensibilities  of  his  body.  If  the  soundness  of  this 
argument  be  admitted,  it  would  be  difficult  to  draw  a  line 
which  would  define  the  boundary  at  which  moral  and 
immoral  suffering  meet  ;  or  to  say,  in  what  form  of  suf- 
fering oiu-  remedial  agents  may  be  justifiably  resorted  to. 
The  sensibilities  of  our  frame  are  not  given  us  by  natm-e 
to  the  end  of  promoting  pain,  but  to  enable  us  to  avoid 
injury.  Corporal  suffering  is  no  necessaiy  part  of  the  dis- 
cipline of  the  mind ;  nor  can  it  even  be  generally  asserted, 
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that  its  excess  exercises  a  sahitary  influence  on  the  charac- 
ter. Eveiy  movement  of  our  body  instinctively  points  to 
the  avoidance  of  bodily  suffering  ;  why,  therefore,  should 
we  not  as  readily  and  unobjectionably  employ  the  agency 
of  angesthetic  medicines  for  the  pm-pose  of  suspending 
bodily  pain,  under  the  cii'Cimistances  of  an  otherwise 
painful  operation,  as  we  endeavour  to  mitigate  the  bodily 
sufi'ering  of  any  other  patient,  cast  down  on  a  bed  of 
sickness.  Will  not  the  objection  to  the  ansesthetic  action 
of  opium  to  a  region  affected  by  a  neuralgic  pain,  or  to 
the  system  generally,  hold  as  strongly  as  that  of  another 
agent  of  the  same  principle,  given  to  avert  the  pain  of  an 
operation  1 

The  medical  arguments  against  the  use  of  anaesthetic 
agents  have  a  somewhat  better  foundation.  That  more 
or  less  detemiination  to  the  brain,  and  the  circulation 
of  blood  in  an  imnatiu-al  condition,  results  fi'om  their 
employment,  is  undeniable. 

It  is  also  undeniable  if  the  quantity  administered  be 
large,  and  long  continued,  that  symptoms  resembling 
those  of  coma  present  themselves,  in  the  form  of  ex- 
treme congestion  of  the  vessels  of  the  face,  stertorous 
respiration,  and  coma;  and  it  cannot  be  denied  that 
occasionally  their  full  administration  leads  to  headache, 
vertigo,  and  languor  of  some  days'  dm-ation  ;  and  many 
cases  are  recorded  in  which  even  death  itself  has  followed 
their  employment.  On  the  other  hand,  the  records  of 
St.  Bartholomew's  Hospital  alone  point  to  its  successful 
administration  in  upwards  of  fifteen  thousand  cases ;  in 
not  more  than  fom-  of  which,  including  the  aged  and  the 
young,  the  healthy,  the  infirm,  and  the  asthmatic,  has 
j  the  employment  of  chloroform  left  a  stain  on  its  character 
j  as  an  innocuous  agent  of  good.  Under  all  circumstances,  Exceptions 
its  careful  employment  may  be  unhesitatingly  resorted  to  *°  ''^ 
in  all  cases,  excepting  only  such  as  are  marked  by  deter- 
mination to  the  brain  of  an  apoplectic  type  ;  secondly, 
under  circumstances  of  gi-eat  and  serious  exhaustion  from 
loss  of  blood;  and  thirdly,  in  certain  diseases  of  the  heart. 
In  these  conditions  of  the  system,  it  is  perhaps  better 
avoided 

The  use  of  chlorofoi-m  as  an  anajsthetic  agent  has  now 
been  the  established  practice  of  the  operating  surgeons, 
and  largely  also  of  the  accoucheurs  in  England,  for  many 
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years,  during  which  the  amount  of  physical  pain  it  hag 
absohitely  neutrahsed,  is  perfectly  incalculable.  It  is 
resorted  to  with  more  or  less  caution  by  nearly  every 
eminent  member  of  the  profession  engaged  in  the  prac- 
tice of  operative  surgeiy.  Still  the  professional  voice  is 
not  imauimous  in  its  favom-,  nor,  perhaps,  is  it  to  be 
expected  that  it  should  be.  It  has  been  attempted  to 
prove  that  an  injurious  coUapse  after  lai'ge  operations, 
follows  its  administration,  that  amputations  more  fre- 
quently lead  to  a  fatal  issue  with,  than  without,  its 
employment,  that  in  fact  its  injmious  influence  is  insi- 
dious in  its  natm'G  by  either  prolonging  the  term  of 
convalescence,  or,  in  very  severe  cases,  tm-ning  the  scale 
against  recovei-y.  It  is  not  to  be  disputed  that  the 
question  has  been  discussed  by  men  of  some  authority 
whose  investigations  have  been  made  known  to  profes- 
sional readers  ;  but  I  may  ventm-e  to  say  it  is  equally 
true  that  these  investigations  are  as  yet  ineomplete,  the 
evidence  obtained  most  impei'fect,  and  the  deductions 
equally  inconclusive.  Suspicions  have  been  raised  and 
doubts  expressed,  notwithstanding  which  the  employ- 
ment of  chloroform  in  England  and  its  colonies,  and  on 
the  Continent  of  Europe,  of  ether  in  the  United  States, 
where  its  properties  were  first  discovered,  and  perhaps  of 
amyhne  by  its  limited  advocates,  yet  hold  their  position 
in  the  unshaken  confidence  of  the  sm-gical  community. 

Onp  word  may  be  added  as  to  the  administration  of 
chloroform.  It  appears  indisputable  that  its  influence  on 
sensation  precedes  that  on  consciousness.  I  have  em- 
ployed it  on  several  occasions,  in  which  a  patient  has 
been  conscious  of  all  that  has  been  passing  around,  and 
yet  who  has  declared  himself  to  have  been  totally  in- 
sensible to  pain.  This  state  of  his  system  has  ai'iseu 
fi'om  the  moderate  use  of  the  agent,  ample,  indeed,  for  all 
purposes  of  utility,  though  somewhat  diflicult  to  regulate 
in  quantity  sufiicient  for  the  required  object. 
Mode  of  I  prefer  its  gradual  administration.  I  consider  its 
ndministra-  application  through  the  mediiim  of  a  silk  or  cambric 
handkerchief  laid  loosely  on  the  foce,  preferable  to  the 
use  of  instruments  made  for  the  pm-poso  of  excluding 
atmospheric  air.  I  do  not  know  a  safer  or  a  more  efi&cieut 
method  of  applying  it,  than  that  of  convorting  a  napkin 
into  a  large  cone,  and  laying  it  over  the  entire  face  ;  one 
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or  two  drams  of  the  spirit  being  sprinkled  over  the 
interior  of  the  cone. 

Against  the  occasional  convictions  or  objections  of 
others  to  its  employment,  I  place  the  strong,  and  to  my 
own  mind,  the  unanswerable  fact,  that  it  has  been  suc- 
cessfully used  in  so  large  a  number  of  cases  in  St. 
Bartholomew's  Hospital  since  the  period  of  its  introduc- 
tion ;  that  these  cases  have  been  indiscriminately  taken, 
and  that  its  objections  have  not  yet  made  their  appear- 
ance before  the  obseiTant  eyes  of  the  surgical  staff  of  that 
institution,  either  by  promoting  danger  during  the  opera- 
tion, or  protracting  the  recovery  of  the  patient,  after  it. 
In  one  class  of  case  its  employment  is  especially  applic- 
able ;  viz.,  in  that  form  of  disease  in  which  the  pain  of  an 
operation  is  the  chief  waiTaut  for  its  non-performance, 
and  in  which  the  recovery  from  a  chronic  disease  is  left  to 
nature,  that  might  be  greatly  hastened  by  the  hand  of 
art ;  such,  for  example,  as  the  removal  of  a  piece  of  dead 
bone. 

Up  to  the  period  of  the  introduction  of  chloroform,  a 
sm-geon  was  veiy  unwilling  to  subject  a  patient  to  the 
painfid  process  of  sawing  and  chipping  away  portions  of 
dead  bone,  with  a  view  to  reach  the  medullary  cavity, 
because  the  operation  was  both  a  painful  and  a  protracted 
one.    The  consequence  was,  that  a  hospital  bed  was  occu- 
pied by  a  patient  thus  affected,  for  many  months,  to  the 
exclusion,  perhaps,  of  three  or  more  claimants,  who  would 
have  successively  occupied  it.    By  the  aid  of  chloroform 
the  operation  is  now  performed  unconsciously  to  the 
patient,  and  the  period  of  his  recovery  gi-eatly  abridged. 
With  the  three  exceptions  above  mentioned,  I  cannot 
hesitate  in  strongly  recommending  its  administration  in 
all  cases  of  large  surgical  operations,  believing  its  dis- 
covery to  be  the  gi-eatest   blessing  conferred  on  the 
profession  of  surgery  during  the   last  century;  and 
although  I  have  seen  its  employment  pushed,  on  many 
occasions,  to  the  apparent  verge  of  dissolution,  I  cannot 
say,  even  ra  such  examples,  that  the  good  has  not  largely 
predommated. 

Prior  to  the  administration  of  chloroform  food  sliould 
be  rigidly  avoided  for  a  period  of  about  three  hours, 
othei-wise  we  may  have  to  contend  against  the  exlia,ustion 
of  vomiting  ;  and  inasmuch  as  the  process  of  digestion  ia 
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frequently  suspended  from  mental  causes  diu-ing  the  hour 
or  more  preceding  an  operation,  in  addition  to  the  dis- 
comfort, is  the  liability  to  suffocation  from  the  impeifect 
effort  to  dischai-ge  undigested  masses  of  food  over  the 
region  of  the  glottis. 
Treatment       Qnc  of  the  most  important  questions  connected  with 

pnor  to  ope-   ,         i  •     ^     p  ,  •  -, 

rations.  tne  suDject  01  operative  surgeiy,  relates  to  the  treatment 
of  the  patient  preparatory  to  the  operation.  It  was 
formerly  the  practice  to  subject  him  to  the  medical 
discipline  of  purgation  and  deprivation  of  food,  with  a 
view  to  prevent  the  occun-ence  of  inflammation.  But  since 
the  commencement  of  the  present  century,  more  enlight- 
ened opinions  of  the  economy  have  prevailed,  and  the  old 
system  is  deseiwedly  exploded.  Something  however  still 
remains  to  be  done.  The  pm'gative  system  yet  injmiously 
thrives,  as  the  mistaken  antidote  to  inflammatoiy  action, 
and  other  consequences  of  violence  to  living  structure. 

There  are  two  states  of  the  health  obnoxious  to  opera- 
tions— viz.,  plethora  and  debility ;  but  of  all  fonns  of 
debility  that  which  is  most  fatal  to  recovery,  is  the  dehiUty 
of  excess.  It  is  of  infinite  moment,  in  determining  the 
appropriate  treatment,  if  any,  to  distinguish  cleai'ly  the 
temporary  excitement  resulting  from  a  stimulating  diet, 
from  the  real  force  of  tonic  health.  In  the  first,  the 
health  is  apparent,  and  not  real ;  it  is  temporaiy,  not 
constant ;  not  an  essential  character  inherent  in  the 
system  •  it  is  obtained  by  artificial  and  unnatural  agency, 
and  is  exhausting  in  its  influence  on  the  vital  powers. 
Repavatory  Every  operation,  however  skilfully  performed,  is  a  shock 
pentoit^on  to  the  systcm — against  the  effects  of  which,  no  treatment 
tonic  health,  jg  gg  effectual,  as  the  reliance  on  the  natural  powers  of  a 
man's  own  miimjjaired  constitution.  The  agents  of  repa- 
ration must  be  necessarily  more  active  in  the  tonic 
circulation  of  sound  healtli,  than  under  that  of  occasional 
excitement,  and  consequent  prostration.  As  a  general 
rule,  we  have  more  to  fear  fi'om  debility,  than  fi-ora 
excess,  for  we  have  tlie  inflammation  of  debility,  as  well 
as  the  inflammation  of  excess,  to  contend  against ;  and  of 
the  two  fonns,  I  believe  the  inflammation  of  debilityj 
especially  in  large  towns,  is  by  fixr  the  more  frequent 
consequence  of  local  injury,  or  violence.  Although  I 
adopt  the  term  "  inflammation  of  debility,"  I  am  very  ' 
doubtful  whether  it  expresses  the  true  pathologictil  con- 
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dition  of  the  local  change,  perhaps  more  truly  expressed 
by  the  simpler  teim  "congestion." 

The  influence  of  operations  on  the  nervous  system,  and 
moi"e  especially  of  "operations  of  expediency,"  as  they 
are  termed,  is  generally  more  severely  felt,  than  on  the 
circulating  system,  for  it  is  both  more  insidious  and  more 
intractable  ;  and  when  we  recollect  that  the  repeated  l)epletion  to 
abstraction  of  blood,  or  a  large  purgation,  cannot  be  ^ 
resorted  to,  without  impau-ing,  in  a  gi-eater  or  less  degree, 
the  force  of  this  system,  it  is  obvious,  that  such  depletive 
agents  should  only  be  resorted  to,  on  occasions  of  neces- 
sity, and  always  adopted  with  discretion ;  ever  keeping 
in  view  the  acknowledged  principle,  that  tonic  health 
is  the  sm'est  safeguard  against  subsequent  mischief  of 
aU  kinds,  and  the  best  and  safest  guarantee  for  early 
recovery.    All  purgatives  that  produce  liquid  evacuations 
are,  at  such  times,  injurious.     Whatever,  therefore,  tends 
to  impair  the  constitutional  powers,  tends  to  injury. 
The  after  stages  of  an  operation,  particularly  those  which 
have  been  attended  with  much  loss  of  blood,  call  for  the 
exercise  of  all  the  reparative  powers  that  can  be  brought 
into  action.    In  his  admirable  lectm-es.  Sir  B.  Brodie 
advises  us  to  distrust  the  opinion  of  a  surgeon  who,  at  the 
close  of  an  operation,  asserts  that  the  patient  has  lost  no 
more  blood  than  will  do  him  good.    Any  loss  is  an  evil, 
and,  if  possible,  to  be  avoided.    To  reduce  a  patient  by 
successive  bleedings,  or  otherwise,  is  to  throw  a  real 
danger  on  the  latter  stages,  on  the  eiToneous  principle  of 
averting  an  early  one.    A  dose  of  laxative  medicine  for* 
the  pm^jose  of  simply  clearing  the  intestinal  canal,  may 
be  reasonably  administered,  prior  to  most  operations,  if 
only  for  the  purpose  of  preventing  the  necessity  of  any 
early  movement  of  the  person,  aftei-wards.    AU  violent 
changes,  whether  of  ah-   or  diet,  should  be  avoided. 
Patients  should  become  accustomed  to  a  new  locality, 
before  the  operation  is  perfoi-med.    I  have  frequently 
witnessed  the  injm-ious  effects  of  operations  on  patients 
brought  from  the  country,  without  this  precaution  being 
observed.     The  shock  has   proved  excessive,  and  the 
recovery  doubtful,  or  at  least  protracted.    It  is  better 
that  he  reside  for  some  days,  or  longer,  in  the  new 
locality,  to  become  habituated  to  the  change  of  air,  scene, 
and  diet.    Tlus,  and  many  of  the  preceding  remarks,  are 
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intended  chiefly  to  apply  to  the  larger  operations  only,  such 
as  lithotomy,  amputations,  and  the  removal  of  large  tumours. 
Surgeons  recognise  a  sound  principle  in  the  employment  of 
such  quietude,  whether  to  a  limb,  or  to  the  whole  person, 
as  may  be  required  in  the  after  treatment  of  many  opera- 
tions.   To  a  person  in  health,  such  confinement  is  more  or 
less  painful  and  injuiious,  conducing,  on  its  first  applica- 
tion, to  a  morbid  initability  both  of  body  and  mind.  Much 
advantage  is  often  obtained  by  accustoming  the  patient  to 
the  annoyance  of  this  necessary  restriction  on  his  move- 
ments for  some  days  prior  to  that  of  the  operation.  By 
such  means  we  cut  off — or  at  least  we  reduce — one  source 
of  evil  attendant  on  its  after  treatment.    The  principle  is 
well  exemplified  by  the  operation  for  the  removal  of  loose 
cartilages  in  the  knee-joint. 
Operations      By  the  term  "  operations  of  expediency,"  is  understood 
euuy'^'^''''    ^^^^  class  of  Operations,  which  are  undertaken  for  the 
purpose  of  curing  deformity,  by  the  removal  or  division  of 
sound  parts,  or  of  painless  diseases,  the  evil  of  which 
does  not  exceed  the  level  of  inconvenience.    The  j^rinciple 
on  which  the  frequency  of  the  serious,  and  even  fatal 
consequences  of  such  operations  is  explained,  is  that  of  a 
shock  to  the  constitution,  totally  imprepared  for  it.  The 
nervous  system  is  unconscious  of  the  j^resence  of  disease, 
and  suffers  in  proportion  fi-om  the  suddenness  of  the 
shock.    The  nervous  system  must  take  cognizance  of  its 
presence  ;   the  patient  should  have  suffered  something 
more  than  mere  inconvenience,  in  order  to  its  removal 
with  impimity.    It  behoves  us,  therefore,  on  rmdertaking 
such  operations,  to  be  armed  agauist  then-  probable  conse- 
quences, and  to  watch  with  unusual  vigilance  for  the 
evidence  of  their  first  appearance.    These  symptoms  ai"e 
confined,  for  the  most  part,  to  the  affections  of  the  nervous 
system,  and  ai-e  often  very  intractable.    I  have  known 
death  result  from  the  removal  of  a  toe,  under  the  able 
management   of  Bai'on  Diipuytren  ;   and   on  another 
occasion,  the  same  result  attended  the  removal  by  the 
knife  of  an  enlarged  bursa  below  the  patella.    For  much 
the  same  reasons,  an  incision  into  a  large  joint  is  often 
fatal  to  the  articulation,  causing  inflammation,  suppu- 
ration, and  absorption  of  the  cai-tilage,  while  we  cut 
into  a  diseased  joint  with  impunity  ;  and  probably  there 
would  be  much  more  danger  from  an  incision  into  a 
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healthy  bladder,  than  into  the  same  organ  containing  a 
stone. 

The  knowledge  of  the  symptoms  which  indicate  early  Symptoms 
derangement  of  the  nervous  system,  consequent  on  local  ^erauge-'^°'" 
injmy,  whether  occasioned  by  the  agency  of  the  sm-geon,  mentofthe 
or  occurring  as  the  result  of  accidental  violence,  marks  "em!""^ 
the  observant  powers  of  the  practitioner.  Its  study  is 
one  of  the  most  difficult  problems  in  the  practice  of  the 
operating  surgeon,  consequent  on  the  occult  and  apparently 
mysterious  nature  of  these  signs,  which  peer  out  in  the 
form  of  slight  unsteadiness  of  the  pulse,  irregularity  in 
the  respiration,  occasional  wandering  of  the  thoughts, 
loss  of  the  relation  between  the  act  of  inspiration  and  the 
number  of  pidsations  of  the  heart,  and  other  indications  of 
distui'bance,  to  be  detected  only,  on  the  closest  observation 
and  euquuy.  Those  symptoms  would  pass  unheeded  by 
the  unobservant  practitioner,  till  they  reach  a  height  at 
which  they  become  too  palpable  to  escape  ordinaiy  notice, 
while  a  vigilant  observer  detects  their  earliest  manifesta- 
tions. The  value  of  this  knowledge  may  be  inferred  from 
the  fact,  that  the  treatment  which  might  be  advan- 
tageously resorted  to  in  inflammatory  affections,  and  for 
which  the  above  symptoms  are  liable  to  be  mistaken, 
would  tend  to  an  increase  of  the  evil,  and  to  shake  still 
more  injuriously  the  stability  of  the  whole  system. 

Additional  to  the  shock  on  the  nervous  system,  caused  protracted 
in  a  gi-eater  or  less  degree  by  all  operations,  there  exist  operations, 
two  collateral  evils  on  the  occm-rence  of  which  the  after 
progress  of  the  case  may  give  considerable  trouble  and 
anxiety.  The  first  consists  in  the  danger  resulting  from 
the  time  occupied  in  its  performance,  which  may  exceed 
the  powers  of  endm-ance  of  the  subject  of  the  operation ; 
and  the  second  arises  from  loss  of  blood.  In  the  first 
case  it  should  be  recollected,  that  many,  or  at  least  some, 
operations  necessarily  occupy  a  considerable  time  for 
their  completion  ;  that  it  is  far  better  to  prolong  the 
present  suflering  of  a  patient,  than  to  leave  our  task 
incomplete.  At  the  same  time,  it  cannot  be  denied,  that 
the  protracted  length  of  an  operation  may  be  occasionally 
attributable  to  the  want  of  knowledge  or  dexterity  of 
the  operator,  and  for  which  T  can  suggest  no  other 
remedy  than  that  of  placing  tlie  knife  in  other  hands ; 
a  proposition  that  requires  more  than  an  ordinary  share 
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of  moral  corn-age,  and  that  few  men  would  willingly 
adopt. 

At  the  period  at  which  the  functions  of  the  animal 
economy  were  less  imderstood,  the  value  of  blood  was 
less  highly  estimated  than  it  is  at  present.  It  has  now 
become  a  recognised  rale  of  practice  to  exercise  the 
utmost  caution  in  preventhig  unnecessary  loss.  It  would 
be  difficult  to  obtain  evidence  of  benefit  to  be  derived 
from  the  neglect  of  this  law  in  any  form  of  operation, 
or  to  deny  the  trath  of  the  acknowledged  fact  in  medi- 
cine that  just  in  propoi-tion  to  the  quantity  of  blood  which 
escajDes  from  the  cu'culation  during  an  operation  on  a 
healthy  person,  always  supposing  the  quantity  to  be  con- 
siderable, so  may  we  anticipate  difficidties  and  obstruc- 
tions in  om-  after  treatment  of  the  case. 
Hasmo-  The  consequcnces  of  excessive   haemorrhage  shoidd 

ri  iifje.  therefore  be  carefvdly  guarded  against.  The  degi'ee  of 
attention  bestowed  on  this  probable  cause  of  futru-e  evil, 
will  much  depend  on  the  sex,  age,  and  constitution  of 
the  subject.  If  the  subject  of  the  operation  be  a  delicate 
woman,  or  even  a  man  reduced  by  long  suffering  or 
depletion,  and  still  more  emphatically  may  I  m'ge,  if  a 
child,  no  precaution  tending  to  the  jirevention  of  loss  of 
blood  sliotdd  be  neglected.  The  best  means  of  contending 
against  hsemon-hage,  is  that  of  completing  the  operation  as 
quickly  as  possible. 

At  the  same  time,  however,  it  may  be  observed,  in 
extenuation  of  slow  operators,  that  the  loss  of  blood  is 
not  always  in  a  ratio  with  the  length  of  time  em- 
ployed. The  quantity  of  blood  lost  in  a  quickly  executed 
operation,  is  greater,  if  compared  with  the  time  occupied 
by  it,  than  in  a  prolonged  one.  For  vessels  do  not 
continue  to  bleed  with  the  force  that  attends  then-  fii-st 
division,  ai'ising  partly  from  the  diminislied  power  of  the 
heai-t,  and  partly  from  their  gi-adual  contraction  ;  and 
vessels  of  considerable  calibre,  that  j^om-  their  blood  freely 
into  and  ai'ound  the  wovmd,  and  the  jet  of  which  may 
reach  the  bystanders  at  a  distance  of  some  four  or  five 
feet,  quickly  lose  their  force  of  pulsation,  and  finally, 
often  become  so  reduced  in  size  and  importance,  as  even 
to  prove  unworthy  the  application  of  a  ligature. 
Relative  The  nccessaiy  consideration  due  both  to  speed  and 
of  time  auf  Safety,  (which  are  not  infrequently  synonymous  tei-ms,) 

loss  of  blood. 
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may  occasionally  reqiiii'e  the  operation  to  be  aiTested, 
for  the  piu'pose  of  tying  a  woxmded  vessel,  the  bleeding 
fi-om  which  inteiTupts  its  progress.  We  have  an  example 
of  this,  in  the  superficial  pudic  artery,  often  divided  in 
the  fh'st  incision  in  femoral  hernia;  but  it  should  not 
be  resorted  to  mmecessarily,  and  especially  so  when  the 
subject  is  a  strong  and  healthy  man,  and  the  operation 
is  of  a  natiu-e  to  promise  early  completion.  The  lesser 
subject  of  position  should  also  weigh  in  determining  the 
relative  importance  of  loss  of  time  and  loss  of  blood.  If 
the  position  of  the  patient  be  an  irksome  one,  such  as 
that  on  the  face,  or  with  the  limbs  forced  into  an  uneasy 
and  violent  angle  with  the  body,  or  such  as  requires  its 
being  retained  by  bandages ;  in  a  word,  whenever  there 
exists  any  additional  draught  on  the  powers  of  the 
nervous  system,  then  the  question  of  time  should  prevail 
over  that  of  loss  of  blood,  unless  forced  on  us  by  the 
pecuhai-  liabilities  of  the  patient. 

In  operations  which  have  entailed  considerable  loss  of 
blood,  the  condition  of  the  pulse  should  be  carefully 
noted.  If  so  fai-  reduced  as  to  give  indications  of  fainting 
we  should  have  recoiu-se  to  stimulants,  of  which  a  small 
wine-glass  of  brandy  diluted  with  about  an  equal  quantity 
of  water  shoidd  be  given,  and  repeated,  if  necessary. 
Brandy  is  preferable  to  wine,  which  is  very  frequently 
followed  by  vomiting.  This  was  also  the  remark  of  Mr. 
Abemethy. 

The  after  treatment  of  operations  shoiild  be  dictated  After  treat- 
by  common  sense.  For  the  same  reason  that  operations 
which  were  fonnerly  of  frequent  occiurence,  are  at  the 
present  day  rarely  resorted  to,  by  reason  of  our  improved 
knowledge  of  the  powers  of  the  economy  ;  so  the  old  and 
complicated  practice  of  after  treatment  has  given  place  to 
the  employment  of  more  simple,  and  at  the  same  time 
more  efficient  agents.  We  rely  on  natm-e,  rather  than  on 
art.  It  is  a  part  of  this  improved  principle  to  eschew 
la^e  and  heating  local  applications  ;  to  promote  comfort, 
rather  than  wai-mth  ;  to  comult  ease;  to  forego  the  mis- 
taken agency  of  medicine  ;  to  aiTest  h£cmon-hage  by  the 
caretul  apphcation  of  appropriate  means,  and  to  tranquillize 
the  nei-vous  system  ;  in  short,  to  follow  natiu-e,  and  not 
to  attempt  to  lead  her.  Extra  vigilance  will  be  required 
m  cases  m  which  a  large  quantity  of  blood  has  been  lost. 
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because  it  is  in  such  examples  that  we  look  for  sinking, 
and  the  effects  of  prostration,  and  their  too  fi-equent 
concomitants,  low  forms  of  local  inflammation.  Generally 
speaking,  the  earher  we  can  supply  the  lost  blood  to  the 
chculation  the  better  ;  and  this  can  only  be  effected  by 
the  administration  of  nutritious  food,  which,  for  a  time, 
the  patient  is  indisposed  to  take  ;  but  when  present,  the 
inclination  should  be  indulged  to  the  extent  of  appetite, 
and  hailed  with  pleasm-e,  as  the  hajspiest  testimony  to  the 
Inefficiency  rallying  powers  of  the  constitution.  1  cannot,  while  on 
tionsofmeat  this  subject,  withhold  my  protest  against  the  employment 
theS'of  simple  decoctions  of  meat,  beef-tea,  for  example,  as  efl&- 
blood.  cient  agents  of  nutrition,  with  which  patients,  panting  for 
nourishment  after  loss  of  blood,  are  indulged.  If  a  basin 
of  beef-tea,  or  ordinaiy  thin  gravy  soup,  be  given  to  a 
hungiy  boy,  it  will  be  found  that  his  appetite  for  solid 
animal  food  is  almost  imshaken ;  he  wiU  subsequently 
consmne  his  usual  quantity  of  meat.  I  do  not  dispute 
the  authority  of  Liebig  and  other  chemists  ;  I  only  state 
the  results  of  my  observation.  If  a  patient  express  a 
natm-al  desire  for  food,  nature  may  safely  become  om* 
guide,  and  his  appetite  shoidd  be  indxdged,  in  moderation. 
The  merit  of  beef-tea  is  rather  that  of  a  vehicle  for  more 
nutritious  food,  in  the  form  of  bread,  maccaroni,  or  rice  : 
one  or  more  eggs,  beaten  up  in  milk,  or  isinglass,  to  which 
two  or  three  teaspoonfuls  of  brandy  may  be  added,  on  the 
second  or  third  day.  Such  food  allays  appetite,  nom-ishes, 
and  tends  to  the  regeneration  of  the  lost  blood. 
Tiiirsfc.  Thirst  is  an  earlier  indication  of  the  want  of  nourish- 

ment to  the  circulation,  after  loss  of  blood,  than  hunger. 
After  depletion  of  every  kind,  the  desire  for  liquids 
precedes  that  for  solid  food,  probably  becaiise  it  is  more 
readily  and  more  quickly  absorbed  into  the  circulation. 
To  withhold  drink  from  a  person  suffering  painful  thiret 
from  depletion,  is  to  interpose  the  erroneous  principles  of 
art,  in  the  path  of  a  distinct  and  natural  indication,  and 
can  only  be  attribiited  to  ignorance  of  the  functions  of  the 
economy.  The  drinks  employed  at  such  seasons  should 
be  rendered  slightly  nutritious,  such  as  whey,  or  milk  and 
water ;  and  as  soon  as  all  danger  is  past,  namely,  about  tlie 
third  or  fom-th  day,  I  have  often  known  a  glass  of  table- 
beer,  or  even  draught-porter,  if  the  patient  lias  expressed 
9,  dcsu'e  for  it,  eiiect  substantial  and  permanent  good. 
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Neither  should  the  bowels  be  teazed  with  aperient  Contra- 
medicine.    Constipation  is  the  general  consequence  of  loss  of  ^gative 
hlood.    It  is  by  no  means  desirable  that  a  patient  have  a  medicine, 
daily  action  of  the  bowels,  after  considerable  depletion. 
This  constipation  is  a  law  of  natiu-e,  palpable,  and  never 
faiUng.    Nothing  can  sui-ely  be  more  readily  understood 
than  the  principle,  that  nature  suspends  the  excretions, 
with  a  view  to  supply,  by  every  absorbing  means  in  her 
power,  the  blood  that  has  been  removed.    This  principle, 
so  natm-al  and  so  admu'able  to  its  end,  is  not  infrequently 
thwarted  by  the  an-ival  of  a  dose  of  calomel,  and  a  "  black 
draught "  for  the  following  morning,  which,  to  prevent  all 
mistake,  should  be  immediately  consigned  to  the  depths 
of  that  recess,  to  which  its  action  woidd  have  driven  the 
imfortunate  patient. 

It  is  difficult  to  know  what  form  of  medicine  to 
administer,  that  wiU  not  do  harm  ;  an  occasional  sedative 
being  all  that  is  required,  and  that  not  invai-iably. 
Pm-gatives,  diaphoretics,  tonics,  antispasmodics,  diuretics, 
one  and  all,  are  generally  speaking  uncalled  for,  and  in  a 
greater  or  lesser  degree  prejudicial  to  recovery.  —  (Seo 
chapter  on  After-Treatment  of  Operations.) 
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CHAPTEE  II. 

ON  THE  USE  OP  THE  KNIFE — FIKST  POSITION — SECOND  POSITION — THIRD 

POSITION  VARIETIES  OP  THE  INSTRUMENT — SIZE  AND  STRENGTH  OP 

THE  KNIFE  PROPORTIONED  TO  THE  MAGNITUDE  OP  THE  REQUIRED 
WOUND — BISTOURY,  SHARP,  AND  PROBE-POINTED — DIRECTOR — FOR- 
CEPS,  VARIETIES   OF  SAW,   VARIETIES  OP  —  ELEVATOR — PROBE  

BONE  FORCEPS — OBJECTS  ATTAINED  BY  ITS  USE — GROOVED  NEEDLE 
AND  MINUTE  TROCAR  —  OPEN  NEEDLE  — •  ECRASEUB,  OBJECTIONS  TO 
ITS  USE — BLUNT-EDGED  KNIVES — LIGATURES — SPONGE. 

The  knife  being  the  instrument  of  most  general  use  in 
the  performance  of  all  surgical  operations,  it  is  necessary 
to  say  a  few  words  on  the  manner  of  wielding  it  to  the 
best  advantage,  and  of  adapting  its  edge  most  aptly  to 
the  kind  of  siu-face  to  be  divided  by  it.  Its  offices  are 
required  to  divide  parts  in  many  different  ways  ; — in 
cutting,  paring,  punctui'ing,  dissecting,  &c.  ;  it  is  employed 
with  firm  or  with  light  pressm'e,  dividing  masses  of  cuta- 
neous and  adipose  structm-e,  fascia,  &c.,  or  separating  hard 
textures.  To  efi'ect  these  various  objects  with  elegance 
and  dexterity,  certain  modifications  of  its  position  are 
required,  as  appropriate  to  each.  The  practice  of  these 
modifications,  or  varieties  of  position,  is  almost  indispens- 
able to  the  progress  of  the  operation  ;  and  although 
they  are  in  some  measure  adopted  instinctively  by  the 
dexterous  manipulator,  to  whom  they  appear  natm-al ; 
yet  it  may  be  desirable  to  lay  down  general  rules  for 
their  selection,  for  the  benefit  of  those,  who  have  either 
little  experience  in  the  iise  of  the  knife,  or  are  not  gifted 
with  a  natural  dexterity  of  hand.  To  dwell  at  any  length 
on  this  subject  is,  however,  unprofitable. 
Employ-  To  whatever  degree  of  fineness  the  edge  of  a  knife  may 
kiSfe  be  brought  by  the  art  of  the  cutler,  it  should  rai-ely  be 
employed  to  divide  parts  except  on  the  principle  of  tlie 
saw  ;  which,  in  reality,  tears  minutely  asunder  any  soft 
material  upon  which  it  is  di-awn.  The  nearer  the  action  of 
the  knife  be  made  to  correspond  with  that  of  tlie  saw, . 
acting  however  in  one  direction  only,  and  the  lighter  the ' 
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movement,  and  the  less  the  pressure  of  the  hand,  pro- 
vided the  edge  be  applied,  like  a  saw,  neai-ly  parallel  to 
the  surface  to  be  divided,  the  more  perfect  will  be  the 
wound,  and  when  brought  into  contact,  the  more  readily 
will  it  re-unite.  A  great  art  in  the  use  of  the  knife  con- 
sists in  adapting  the  requisite  force  to  the  sm'face  to  be 
divided,  and  this  is  much  better  effected  by  a  Hght,  than 
by  a  hard  pressvu-e  of  the  hand.  The  immediate  agent  of 
division  is  the  knife,  and  not  the  hand.  The  hand  regu- 
lates the  force,  and  should  employ  as  little  as  possible,  not 
for  the  pm'pose  of  saving  power,  but  because,  as  above 
stated,  the  cleanest,  and  consequently  the  healthiest, 
wound  is  effected  with  the  least  pressiu-e. 

The  first,  and  most  general  position,  is  nearly  identical  First  posi- 
with  that  of  a  pencil,  or  pen  when  held  in  the  act  of 


writing,  in  which  the  instrument  is  placed  obliquely 
forwards,  between  the  fingers,  having  the  thumb  applied 
on  the  one  surface  of  the  handle,  the  index  finger  on  the 
back,  and  the  middle  placed  somewhat  behind,  or  occa- 
sionally at  the  side,  for  the  purpose  of  regulating  the 
force  employed  by  the  index.  The  little  finger  resting 
on  the  body  of  the  patient,  supports  the  hand.  The 
index  and  middle  finger  antagonise  each  other's  action. 
In  this  position  we  employ  the  knife  for  the  pm-pose  of 
any  cutaneous  incision,  requu-ing  the  exercise  of  caution 
in  the  degree  of  pressiu-e.  The  remark  would  apply  in 
aU  operations  for  hernia,  tiunom-s  near  the  surface  of  the 
skin,  aneurism  of  nearly  eveiy  region,  Taliacotian  opera- 
tions, and  many  others.  The  dissimilarity  between  this 
mode  of  holding  the  knife,  and  that  of  a  pen  consists 
m  the  position  of  the  midrUe  finger,  which  in  the 
latter  rather  combines  with  the  thumb  aud  fore-finger  in 
holdmg  the  instrument  firmly,  the  pressure  of  the  three 
hngers  being  equidistant  from  each  other ;  whereas,  when 
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applied  to  the  knife  in  this,  the  first  position,  it  gives 
support  to  the  blade  and  regulates  the  degi-ee  of  force 
employed  by  the  index  finger  which  is  the  sole  agent  of 
pressure.  In  order  to  render  this  position  of  the  knife 
as  efficient  as  possible,  and  to  be  enabled  to  draw  it 
nearly  parallel  to  the  surface,  the  fingers  should  grasp 
the  instrument  at  the  extremity  of  the  handle,  including 
a  portion  of  the  blade.  But  this  relation  of  the  hand 
will  be  modified  by  the  length  of  the  blade,  which  shoidd 
be  curved  upwai'ds  considerably,  rendering  the  last  inch, 
if  the  blade  be  of  the  iisual  length,  the  really  useful  and 
the  only  employed  part  of  the  knife,  nearly  parallel  to 
the  skin.  The  blade  should  be  short,  and  the  knife 
altogether  strongly  and  firmly  made.  In  making  the 
incision,  if  a  long  one,  the  hand  and  little  finger  should 
be  supported  on  the  skin,  and  the  remaining  fingers 
extended  nearly  to  their  full  length,  in  order  to  prevent 
the  rmnecessary  movement  of  the  entii'e  hand.  By  the 
flexion  of  the  finger  and  thumb,  the  incision  is  effected, 
which,  if  of  insufficient  length,  must  be  extended  by  the 
sliding  movement  of  the  entire  hand  backwards.  The 
flat  surface  of  the  blade  of  the  knife  should  be  held  at 
right  angles  to  the  surface  to  be  divided,  othenvise  the 
wound  will  be  carried  down  in  an  oblique,  and  not  in  a 
vertical  direction,  a  frequent  fault  in  yoimg  operatore. 
Modifioation  A  seconcl  jjosition  consists  in  tm'ning  the  blade  back- 
Uon!^^'       wards  and  the  handle  forwards,  for  the  purpose  of  dividing 


from  behind.  The  hand  is  then  supported  by  the  little 
finger  extended,  the  instrument  still  gi-asped  by  the 
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thumb  and  two  first  fingers.  The  thumb,  partly  flexed, 
now  becomes  the  agent  of  pressirre,  antagonised  by  the 
index.  It  is  a  modification  of  the  first  position,  not 
fi-eqnently  resorted  to. 

The  third  position  is  nearly  identical  with  that  of  a  Third  posi- 
table-knife.    The  handle  of  the  instrument  rests  in  the 


hollow  of  the  hand,  and  the  index  finger  is  placed  at 
length  on  the  back  of  the  blade.    The  handle  is  grasped 
in  the  middle,  by  the  thumb  and  middle  finger,  which 
fonn  the  axis  of  its  motion.    The  force  may  be  applied 
in  two  ways,  first,  by  the  pressm-e  of  the  index  directly 
on  the  blade,  and,  secondly,  by  the  elevation  of  the 
handle  into  the  palm,  by  the  ring  and  little  finger,  by 
which  force  the  point  of  the   blade   is  still  further 
depressed.    Usually,  however,  the  ring  and  little  finger 
are  employed  simply  to  fix  the  instrument  more  fii-mly 
in  the  hand.    This  position  would  be  resorted  to,  for 
incisions  made  to  expose  deep  tumoiu-s,  or  is  required 
in  dividing  through  hard  stmctures,  such  as  the  integTi- 
ments  on  the  back,  or  for  any  deep  division  of  parts,  of 
which  the  natm'e  of  the  subjacent  structure  is  fully 
known  to  be  free  from  danger.    Additional  facility  of 
division  is  given  to  this  position  of  the  knife  by  its 
parallelism  to  the  surface.    The  knife  is  occasionally  held 
like  the  bow  of  a  violin,  in  which  the  thumb  antagonises 
all  the  fingers.     This  is  employed  in  incisions,  trans- 
verse to  the  person  of  the  operator  ;  and  it  is  also 
grasped  by  the  entire  hand,  as  in  holding  an  ampu- 
tating knife.    Any  fiu-ther  modification  of  the  different 
modes  of  holding  a  knife,  on  which  it  is  unnecessaiy 
to  enlarge,  may  be  safely  left  to  the  instinctive  resources 
of  the  operator. 

Variety  in  the  form  as  well  as  the  size  of  the  knife  is  Size  and 
dependant  on  the  extent  and  character  of  the  substance 
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to  be  divided.  We  employ  large  aud  strong  knives  for 
large  divisions ;  small,  and  delicately  constructed  instru- 
ments for  more  minute  pm-poses.  In  excisions  of  diseased 
mammary  gland  we  use  a  scalpel,  the  blade  of  which  is 
about  three  inches  in  length,  and  attached  to  a  strong 
handle  serrated  on  its  smfaco,  that  may  be  firmly  grasped 
in  the  hand.  In  emergencies  it  may  be  employed  in  the 
case  of  children  as  an  amputating  knife.    Fig.  1  repre- 


Fig.  1. 


sents  a  full-sized  ordinary  scalpel  employed  in  a  lai'ge 
variety  of  operations,  such  as  the  removal  of  tumours,  ex- 
posing deep-seated  parts,  &c.    Figs.  2  and  3  are  varieties 


Fig.  2. 


of  the  scalpel  (the  latter  double-edged),  of  lesser  size  aud 
more  delicate  in  form,  which  are  better  adapted  for  the 
pm-pose  of  puncture.  They  are  especially  useful  for  evacu- 


Fig.  3. 


ating  the  contents  of  an  abscess.  Being  delicately  made 
in  the  blade,  the  wound  formed  by  their  introduction  is 


Fig.  4  (reduced  in  size). 


exceedingly  small,  but  may  be  enlarged  to  any  extent 
ou  their  withdi'awal.    Fig.  4.  represents  a  variety  of  the 
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French  knife,  an  efficient   instmment  for  effecting  a 
lengthened  division  of  superficial  structui-es. 

In  addition  to  the  above  comments  on  the  employment 
of  the  knife,  I  propose  to  subjoin  some  remarks  on  the 
use  of  other  instruments  of  frequent  application  by  the 
operating  SOTgeon,  all  of  which  ai-e  comjjetent  to  evil  as 
weU  as  to  good  in  an  exact  ratio  with  the  perfection  of 
then"  employment. 

A  Bistoury  is  either  straight  or  curved,  either  probe-  Biatouiy. 
pointed  or  sharp.  It  is  employed  for  the  division 
of  parts  concealed  fi-om  view,  and  for  the  safety  of 
its  introduction  through  the  narrow  channel  or  sinus 
which  it  is  requh-ed  whether  partially  or  entirely  to 
divide,  its  point  is  caiTied  along  a  gi'ooved  director, 
either  of  sUver  or  of  other  metal ;  but  as  the  depth  of 
the  bistomy  commonly  exceeds  that  of  the  gi-oove, 
except  at  its  point,  it  is  obvious  that  the  edge  of  the 
instrument  will  be  brought  into  contact  with  soft  parts 
before  the  point  has  reached  its  destination.  This  evil 
is  avoided  in  Sir  A.  Cooper's  hernia  knife.  In  those 
cases  in  which  it  is  not  desu-ed  to  divide  the  structures 
about  the  orifice  of  the  sinus,  some  care  should  be 
bestowed  on  the  relative  depths  of  the  knife  and  the 
groove  of  the  instmment  along  which  it  is  conveyed,  and 
during  its  introduction  the  attention  of  the  operator 
should  be  concentrated  on  its  point. 

If,  with  the  intention  of  laying  open  a  sinus,  a  pointed  ^j^^ 
bistoiiry  be  employed,  the  division  may  be  made  either  using  it. 
by  bringing  the  point  out  at  once  through  the  soft  parts, 
thtis  dividing  the  sinus  from  its  remote  extremity  back- 
wards towai-ds  its  orifice,  or  if  probe-pointed  by  raising 
the  blade  out  of  the  groove,  and  dividing  from  the  orifice 
towards  the  remote  end. 

Of  these  proceedings,  the  first  is  efiected  the  more 
quickly  because  in  the  act  of  division  the  bistoury  is 
carried  forwards  on  the  opposing  textures,  on  the  prin- 
ciple we  adopt  in  the  division  of  parts  from  without 
mwards.  The  incision  is  clean  and  in  aU  respects  perfect. 
When  the  probe-pointed  instrument  is  employed,  the 
handle  of  the  bistoury  is  raised  upwards  on  the  principle 
01  a  lever  of  the  second  kind,  and  the  parts  are  divided 
by  Its  edge  on  that  of  the  wedge,  viz.,  by  simi)lc  pressure. 
Another  advantage   of  the    sharp-pointed  instrument 
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consists  in  the  certainty  of  the  entire  division  of  the  sinus 
to  be  exposed,  and  where,  as  in  some  forms  of  sinuous 
wounds,  there  is  a  great  tendency  to  burrow,  it  may 
be  desnable  to  expose  the  remote  extremity  of  the 
canal  by  a  division  of  parts  that  shall  extend  even 
beyond  it. 

Thedirector.  The  Director. — The  functions  of  this  instrmnent  ai'e  so 
well  known  that  little  need  be  said  on  the  subject.  The 
director,  as  its  name  denotes,  directs  a  cutting  bistoury 
to  its  destination.  It  is  for  the  most  part  employed  iu 
the  laying  open  of  chronic  sinvises  bm-rowmg  among  soft 
structures.  Without  the  aid  of  the  director  the  exposiu'e 
of  the  sinus  would  be  an  operation  of  great  difficulty, 
on  account  of  the  division  of  many  parts  that  should 
remain  undivided.  It  is  therefore  an  instrument  indis- 
pensable to  every  siu-geon ;  without  it  the  bistomy  itself 
is  useless. 

Office  of.  The  du-ector  is  generally  employed:  1st.,  to  explore 
the  canal  to  be  laid  open.  By  its  means  we  determme 
direction  and  depth,  we  ascertain  size,  and  we  leam 
whether  we  have  to  deal  with  a  mere  sinus  or  canal,  or 
whether  the  sinus  forms  the  outlet  of  a  cavity  of  greater 
or  less  magnitude. 

2nd.  It  is  an  instrument  designed  for  protection,  and 
with  this  object  the  groove  should  be  simk  within  it  to  a 
depth  sufficient  to  admit  the  bistomy  in  its  entii-e 
breadth,  as  exemplified  in  the  "  bistoh-e  cache."  ^Tien 
employed  as  a  guide  to  the  ciu-ved  bistomy,  the  director 
should  also  be  curved,  in  order  that  the  cutting  edge 
may  be  can-ied  along  it  without  obsti'uction  to  its 
destination.  The  du-ector  is  often  employed  to  dnect 
the  bistoury  thi-ough  structures  critical  in  their  natm-e 
and  relations,  and  it  very  commonly  requu-es  to  be  raised 
with  some  force  of  pressm'e  upwards  against  the  smface 
to  be  divided.  By  this  means  a  clean  division  of  the 
parts  is  effected.  When  the  sinus  is  long,  and  especially 
if  deeply  placed,  the  handle  of  the  instrument  should 
be  made  of  sufficient  length  to  be  held  fii-mly  in  the 
hand. 

Fiatdirec-  In  the  operation  for  hernia  du-ectors  of  various  sizes 
and  depths  of  gi'oove  are  in  requisition,  among  which  no 
form  is  so  eligible  as  tlie  fidl-sized  flat  du-ector,  the  groove 
in  which  is  capacious,  as  regards  breadth.     Such  au 
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instrument  not  only  conveys  the  cutting  edge  of  the 
bistouiy  in  safety,  but  by  its  introduction  through  the 
ring  pushes  aside  all  structures  that  the  surgeon  desires 


Figs.  5  and  6  (reduced  in  size). 


to  avoid.  A  director  with  a  broad  groove  should  also  be 
selected  when  the  division  is  made  by  a  scalpel  from  the 
stirface. 

Forceps. — ^When  employed  to  seize  a  divided  artery  for  Forceps, 
the  purpose  of  applying  a  ligature  around  it,  a  pair  of 


Fig.  7  (reduced  in  size). 


fine-pointed  forceps  should  be  selected  for  all  vessels  that 
can  be  readily  caught  by  the  instrument. 

When  retraction  of  the  arteiy  takes  place  we  com- 
monly employ  forceps  with  rounded  points,  the  blades 
of  which  are  connected  to  each  other  by  means  of  a 
spring  catch.    When  the  artery  is  seized,  the  forceps 


Fig.  8  (reduced  in  size). 

may  at  once  be  locked  upon  it,  and  the  ligature  when 
drawn  tight  slips  off  the  end  of  the  instrument  on  to 
the  vessel. 

The  lesser  forceps  are  self-acting,  but  are  not  in  frequent 
request.  They  are  convenient  in  large  operations,  attended 
by  hsemorrhage  fi-om  many  vessels,  at  which  tliere  exists 
a  deficiency  of  competent  assistants. 
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The  Assalini  forceps  is  an  instrament  of  value  and  in 
frequent  requisition. 


Figs.  9  and  10. 


It  is  worthy  of  remark  how  far  real  competence  may 
chai-acterise  the  operating  powers  of  many  sm-geons 
throughout  the  early  stages  of  an  operation  who  fail  in 
the  use  of  that  common,  but  indispensable  instrument, 
the  Saw.  The  operation  of  the  saw  consists  m  the  tearing 
asunder  from  the  bony  surface  on  which  it  is  di-awn  a 
succession  of  minute  fragments,  wliich,  being  separated  in 
the  aggregate,  are  sufficient  to  leave  a  groove  in  the  bone, 
and  by  frequent  repetition  of  its  movements  the  depth 
of  this  groove  is  increased  until  the  bone  is  separated 
into  two  parts.  It  is  unquestionable  that  the  gi-eater 
the  force  of  pressure  employed  the  larger  the  quantity 
of  saw-dust,  and  consequently  the  more  quickly  will 
the  division  of  the  bone  be  effected.  Therefore  some 
degree  of  force  is  a  desideratum,  but  the  reg-ulation  of 
this  force  is  the  secret  of  the  saw.  If  the  pressm-e  be  too 
great,  evils  may  arise  ;  the  saw  may  become  locked  or  fixed 
in  the  groove,  and  detached  from  it  not  without  effort — 
the  violence  of  the  movement  may  extend  its  influence 
to  the  limb,  and  soft  structures  may  be  injm-ed ;  the 
saw  escaping  from  the  groove,  especially  at  the  commence- 
ment of  its  employment,  may  endanger  the  hands  of  the 
assistants ;  or  finally  the  instrument  itself  may  break 
asunder.  If  we  examine  the  operation  of  the  saw  in  the 
dexterous  hands  of  a  carpenter  who  is  so  famihar  with  its 
use,  we  observe  that  he  commences  his  gi'oove  by  a 
succession  of  shght  but  steady  movements  of  the  instra- 
ment, and  no  sooner  is  an  impression  made  on  the 
substance  to  be  divided  than  he  moves  the  entu'e  length 
of  the  saw  backwards  and  forwards  in  the  groove  with  a 
steady  well-regulated  force  until  his  end  is  accomplished. 
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In  like  manner  the  surgical  saw,  the  teeth  or  serree  of  Method  of 
which  are  so  set  as  to  act  on  the  bone  both  in  extending 
as  in  withdi-awing  the  instrimient,  should  be  used  with  a 
light  but  steady  pressure  made  on  the  groove  by  the 
successive  movements  of  flexion  and  extension  of  the 
arm,  employing  at  each  movement  the  entire  length  of 
the  instrament  from  the  heel  to  the  point,  et  contra. 
These  movements  should  be  measured  and  deliberate. 
The  requhed  force  will  be  better  gauged  by  a  moderately 
slow,  than  by  a  rapid  movement ;  the  instmment  is  thus 
rendered  less  liable  to  escape  from  the  groove,  and  will 
prove  less  injm-ious  if  it  do  escape  ;  and  taking  into 
consideration  all  liabilities,  the  bone  will  be  more  quickly 
divided.  In  order  to  avoid  the  liability  to  the  saw 
becoming  locked,  the  movements  of  the  arm  should  be 
such  as  to  direct  the  saw  in  a  Une  perpetually  parallel 
both  to  the  gi'oove  and  to  the  sm-face  of  the  stump,  the 
handle  of  the  instrument  being  drawn  backwards  towai'ds 
the  right  shoulder.  However  this  must  depend  in  great 
measure  upon  the  manner  in  which  the  part  to  be 
separated  is  held.  When  the  division  of  the  bone  is 
nearly  completed,  both  the  rapidity  and  the  force  of  the 
instrument  should  be  gi-eatly  reduced,  and  the  movements 
retarded  with  a  view  to  prevent  the  bone  being  splintered. 
Among  the  variety  of  saws  we  have  that  with  the  open 
back  in  occasional  use,  and  a  form  in  which  the  edge  is 
connected  at  each  end  by  a  screw,  in  order  that  the  teeth 
may  be  turned  in  any  direction. 

Tlie  Elevator  is  an  instiniment  in  occasional  requisition.  Elevator. 
Its  services  are  hmited  to  operations  on  bone  fragments, 
which  may  requhe  to  be  raised  or  separated  by  mechan- 
ical power.  It  may  be  employed  as  a  lever  of  the  first 
or  of  the  second  kind,  in  either  of  which  it  exercises  gi-eat 
force  on  the  resisting  structures,  a  force  that  may  be 
resorted  to  gi'eatly  to  theu-  iujmy.  This  injmy  is  the 
result  of  want  of  thought  in  the  selection  of  the  fulcrum, 
which  when  made  on  soft  stractures  must  necessarily  disor- 
ganise them  by  the  violence  of  the  pressm-e.  Care  shoiUd 
be  token  by  the  substitution  of  the  hand  of  the  operator  to 
avoid  this  vei7  objectionable  and  often  injm-ious  proceeding. 

Ihe  utility  of  the  Probe  depends  on  its  application,  Probo. 
both  in  reference  to  the  manner  in  which  it  is  handled 
and  the  frequency  of  its  employment.    It  is  a  valuable 
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instrament  when  employed  for  the  purpose  of  exploring 
the  extent  and  direction  of  a  wound,  but  only  when  the 
knowledge  of  "  extent "  and  "  direction  "  can  subsei-ve  the 
curative  intentions  of  the  surgeon  who  wields  it.  When 
such  knowledge  is  not  attainable  by  its  introduction,  when 
it  is  employed  to  the  end  merely  of  gi'atifying  siu'gical 
cm'iosity,  it  becomes  in  the  hands  of  the  sm'geon  an 
officious  and  obtmsive  instrument  of  wilful  tortm-e. 

With  some  siu'geons  the  introduction  of  a  probe  into 
every  morbid  orifice  or  sinuous  mouth  has  become  an 
instinct.  The  orifice  and  the  probe  hold  the  relation  of 
cause  and  effect.  They  appear  to  possess  some  obscm-e 
kind  of  affinity  for  each  other.  If  the  probe  be  requu-ed 
on  the  first  observation  and  attendance  on  the  case,  it 
appears  equally  indispensable  on  the  second  or  thu'd 
visit.  It  need  hardly  be  m-ged  that  the  office  of  a  probe 
consists  in  exploring  the  interior  of  the  body,  whenever 
exj^loration  can  be  serviceable,  and  not  othenvise.  It  is 
often  essential  to  om*  treatment  to  ascertain  whether  and 
to  what  extent  bone  is  involved,  because  it  is  futile  to 
attempt  the  obliteration  of  a  sinus,  so  long  as  it  commu- 
nicates with,  and  is  the  product  of  diseased  bone.  But 
the  fact  once  ascertained  the  probe  may  be  laid  aside, 
and  only  again  resorted  to  when  it  is  required  to  know 
to  what  extent  progress  is  being  made  towards  a  cure, 
and  under  almost  all  circumstances  its  introduction  should 
be  effected  with  the  utmost  cai-e  and  gentleness  of  hand. 
Eonefor-  The  Boiie  Forceps  is  an  instn.uneut  of  gi-eat  power 
whether  for  good  or  for  evil.  It  is  employed  to  separate 
a  bone  or  its  dead  fragments,  or  any  morbid  products 
from  the  healthy  structm-e,  and  for  such  pm-poses  it  has 
almost  superseded  the  employment  of  the  saw.  The 
power  wielded  by  this  instrument  is  that  of  a  lever  of  the 
first  kind,  and  its  degi-ee  depends  on  the  relative  length 
of  the  handles  and  the  blades.  I  venture  on  two  sugges- 
tions, which  may  serve  as  hints  to  its  sei-viceable  employ- 
ment when  applied  to  the  removal  of  bone.  1st.,  that 
the  soft  textures  be  entirely  separated  from  the  bones,  in 
order  that  the  instrument  shall  have  a  clear  space  for 
its  operation  ;  and  2nd.,  that  it  be  not  employed  in  the 
capacity  of  a  single  lever  or  elevator,  to  prize  up  bone 
only  partially  scjjaratod.  The  force  of  the  blade  may  be 
sufficient  to  break  down  and  detach  thick  portions  of  boue 
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when  the  force  of  pressure  is  employed  in  a  direction 
transversely  to  the  blade,  whereas  any  violence  apphed 


Figs.  11  aud  12  (mucti  reduced  in  size). 

in  the  opposite,  while  using  the  instrament  as  an  elevator, 
will  in  all  probability  break  asunder  the  points. 

Another  hint  may  be  found  useful.  It  is  important  to 
apply  the  flat  sides  of  the  blades  to  the  sound  bone,  because 
the  bone  invariably  spUnters  in  the  direction  of  the  con- 
cavity of  the  blade.  The  scooped  surface  should  therefore 
be  applied  on  the  side  of  the  part  it  is  proposed  to  remove. 
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^nipioyed  But  the  large  or  bone  forceps  may  serve  other  piuposes 
growths.  hi  the  cause  of  disease  by  the  removal  of  soft  textvu-es,  such 
as  hypertrophied  gi-owths  of  skin,  or  any  morbid  gi-owths 
admitting  of  such  isolation  from  the  body  as  is  obtained 
by  the  power  of  bringing  into  contact  at  their  base  the 
opposite  sides  of  the  integument  aroimd  them.  By  such 
application  the  bone  forceps  may  be  brought  into  use  on 
the  cmshiug  principle  of  the  "  ecrasem-,"  possessing  the 
more  useful  qualities  of  that  instrument,  and  avoiding 
its  palpable  defects.  These  defects,  which  are  stated 
under  the  title  of  that  institmient,  consist  chiefly  in  the 
excessive  traction  of  the  skin  due  to  the  necessary  strength 
of  the  chain,  and  the  disorganising  influence  of  the  pressui-e 
on  the  integuments  and  subjacent  textm-es,  and  do  not 
apply  to  the  large  or  bone  forceps,  the  edges  of  which 
should  be  brought  into  such  exact  contact  when  closed, 
as  to  preclude  the  transmission  of  light  between  them. 
If  the  contact  is  yet  imperfect  and  a  line  of  light  is 
visible  between  the  blades  when  closed  to  the  utmost, 
the  division  of  the  intervening  textui'es  may  always  be 
completed  with  the  aid  of  a  knife.  If  the  integimients 
can  be  brought  in  contact  beneath  the  tumom-,  without 
the  application  of  considerable  force,  there  can  be  no 
difficulty,  when  the  separation  is  completed  by  the 
knife,  in  retaining  the  edges  of  the  wound  together  by 
means  of  sutures,  the  structures  will  not  be  disorganised, 
and  the  permanent  union  will  be  complete. 

By  the  aid  of  the  bone  or  large  forceps,  I  have  removed, 
on  various  occasions,  morbid  and  cancerous  growths  from 
the  tongue,  and  hypertrophied  portions  of  skin  from  the 
prepuce  and  elsewhere.  The  instrument  is  most  semce- 
able  in  leaving  a  clear  cut  edge,  which  will  readily  unite 
by  means  of  one  or  more  sutm-es.  Such  edges  ai-e 
disorganised  by  the  ecraseur,  an  instinment  which  will 
be  rarely  resorted  to  by  the  dexterous  operator. 
Grooved  Grooved  Needle  and  Minute  Trocar. — These  instiaunents 
minuto^ro-  frequent  requisition  by  the  operating  sm-geou. 

car.  By  then-  aid  we  explore  the  interior  of  any  morbid 

structure  for  the  piu'pose  of  ascertaining  the  nature  of 
its  contents.  Such  knowledge  is  often  of  gi'eat  value  in 
the  present  and  subsequent  treatment  of  a  disease  the 
character  of  which  is  obscure,  whether  in  deep-seated 
collections  of  pus,  of  blood,  or  of  sermn,  occupying  cysts 
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or  lai'ger  cavities.  A  fine  grooved  needle  is  a  most 
imobjectionable  instiniment.  There  is  no  equality,  on 
the  one  hand,  between  the  service  it  renders  to  the 
sui'geon  by  throwing  light  on  an  imcertain  disease,  and 


Figs.  13  and  14. 

either,  on  the  other,  the  pain  caused  by  its  introduction, 
or  the  subsequent  evils  resulting  from  it.  The  external 
woimd  is  so  small  as  not  to  peraiit  the  escape  of  fluid 
even  from  a  superficial  collection.  Indeed  it  can  scarcely 
be  said  that  any  evil  consequence  results  from  its  intro- 
duction so  long  as  the  integument  is  healthy,  and  it 
might  even  be  passed  into  an  aneurismal  sac  with 
impunity.  In  puncturing  collections  of  fluid  critical  in 
their  natm-e,  the  grooved  needle  should  be  made  fine  at 
the  point  and  gi'adually  increasing  in  width  towards  the 
handle.  The  integuments  will  then  be  pressed  open  on 
the  principle  of  the  wedge,  and  wiU  contract  and  fiU  the 
space  so  made  on  the  withdrawal  of  the  instrument. 
Where  the  needle  is  formed  with  shoulders  near  the  point, 
although  more  readily  passed  through  the  subjacent  struc- 
tures, it  necessarily  leaves  a  wider  aperture  on  its  with- 
drawal. Generally,  however,  this  defect  is  unimportant. 
Each  of  these  two  instruments,  the  needle  and  the  trocar, 
has  its  advantage  over  the  other,  the  needle  in  being- 
more  readily  introduced,  the  trocar  in  forming  a  more  Minute  tro- 
patent  canal  for  the  escape  of  the  explored  fluid.  Unless  the 
minute  trocar  be  weU  made  and  the  canula  fit  accurately 
round  the  trocar,  the  difficulty  of  its  mtroduction  through 
the  integuments  is  often  great. 

The  correct  diagnosis  of  the  surgeon  is  greatly  indebted 
to  the  exploring  needle  for  knowledge  that  is  unattainable 
without  It.  How  often  has  a  correct  knowledge  of  the 
nature  of  a  disease,  and  the  success  of  its  future  treat- 
ment turned  on  the  employment  of  the  needle  or  trocar 
—how  often  has  a  projected  operation  for  tumours  of 
vanous  kind  been  areested  at  the  threshold  by  its  weU- 
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timed  use — how  great  is  the  confidence  it  affords  to  the 
operator — how  great  the  safety  to  the  patient  !  The 
principle  of  exploration  is  demanded  by  the  obscurity 
of  disease,  and  the  needle  should  be  resorted  to  on  any 
or  aU  occasions  of  doubt.  On  a  larger  scale  this  principle 
is  demanded  on  the  occasion  of  excision  of  any  gi'owth 
of  a  doubtful  natui'e,  involving  the  necessary  removal  of 
any  integral  part  of  the  frame,  whether  mammary  gland, 
testicle,  or  a  part  of  an  extremity. 

The  groove  should  be  made  deep,  in  order  to  prevent 
the  encroachment  of  the  integuments  upon  it  when 
introduced,  otherwise  some  degree  of  lateral  pressure  of 
the  needle  is  required  in  order  to  dilate  the  aperture  in 
the  du-ection  opposite  to  that  of  the  gi'oove,  with  a 
view  to  allow  a  freer  exit  to  the  fluid.  I  employ  very 
Open  commonly  a  needle,  the  point  of  which  is  connected  with 
ueedio.       ^j^^  handle  by  two  lateral  thi-eads  leaving  an  open  space 
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or  fissure  between  them.    When  this  mstmment  is  fuUy 
introduced,  the  handle  should  be  rotated  one  quarter  of 
the  cu'cle,  and  the  apertm-e  then  comjjleted  will  permit 
the  escape  of  the  contents  without  difficulty. 
Needle.  The  Needle. — The  surgical  needle  is  an  instrument  in  so 

fi-equent  use  that  it  may  not  be  deemed  superfluous  to 
say  a  few  words  \ipon  its  employment  and  construction. 
The  old  curved  needle,  forming  a  segment  of  a  circle,  is  an 
objectionable  instrument  simply  because,  in  introducing 
it,  the  force  d,  tergo  should  be  applied,  and  the  hand 
should  follow  in  the  direction  of  the  curve,  and  this  is 
difficult  if  the  textures  be  fimi,  through  which  it  has  to 
pass,  and  this  evil  is  greatly  uici-eased  if  the  needle  be 
otherwise  than  perfect  at  its  point.  We  so  habitually 
employ  the  force  of  pressure  in  a  straight  line  that  it  is 
difficult  to  realise  the  necessaiy  cm-ve  along  which  the 
needle  should  pass.  A  form  of  needle  with  a  simple 
ciirve  or  elevation  at  the  point,  and  involving  about  one 
third  only  of  its  length,  is  introduced  with  fai-  gi-eater 
facility  than  tlie  former,  not  only  because  the  force  of 
pressure  is  carried  more  nearly  towards  the  straight  hne, 
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but  because  it  can  be  moi-e  firmly  held  in  the  hand.  A 
needle  perfectly  straight  wiU  often  suffice  for  the  pui'pose 
of  canying  a  thi-ead  through  the  opposite 
integuments  of  a  wound,  but  whether 
straight,  raised  at  the  point,  or  foiTtiing  the 
segment  of  a  chcle,  its  efficiency  will  de- 
pend on  condition  rather  than  on  form  :  the 
point  must  be  perfect,  and  the  shaft  flat- 
tened to  an  acute  edge  i;p  to  the  shoulders. 
Eveiy  needle  should  be  tested  before  it  is 
used,  and  when  the  operation  is  completed, 
it  should  be  recollected  that  the  needles  are 
entitled  to  the  same  care,  and  to  the  same 
attention  to  cleanliness,  that  is  bestowed  on 
the  other  and  larger  instruments. 

The  Ecraseur  (crusher)  is  an  instmment 
of  modem  invention,  and  derived  from  the 
French  School  of  Sm'geiy  within  the  period 
of  a  few  years  only.    At  the  present  date 
it  yet  claims  the  indisputable  charm  of 
novelty,  and  its  real  merits  possibly  have 
yet  to  be  ascertained.    The  ecraseur  con- 
sists of  a  strong  steel  chain,  fonning  a  loop 
at  the  end  of  two  metal  gi'ooves,  which  is 
di'awn  tight  by  a  wheel  and  axle,  or  other 
mechanical  power  employed  with  sufficient 
force  to  tear  asunder  by  slow  degrees  any 
textm-es  embraced  within  the  circle  of  the 
loop.    The  force  of  the  ecraseur  is  such  as 
to  be  u-resistible  to  any  structure  of  the 
human  body,  bone  alone  excepted  ;  and  the 
advantages  claimed  for  such  an  instrument 
are  unquestionable,  provided  the  morbid 
structure  to  be  removed  present  the  attri- 
butes suitable  to  the  development  of  its 
peculiar  powers.    On  such  conditions,  but 
on  such  only,  the  ecraseur  is  an  instrument 
of  some  utility,  which  may  retain  its  place 
among  the  implements  of  the  surgeon. 
When  these  conditions  are  neglected,  its 
defects  will  so  largely  predominate  over 
the  ments  of  the  instnunent  that  it  will  be  rejected  as  a 
coarse  and  mischievous  appendage  to  the  table  of  the 
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mo°itf  operatoi'.  The  ^craseixr  professes  to  separate  growths  from 
the  sui-face  of  the  body,  the  removal  of  which  by  a  cutting- 
edge  would  probably  be  attended  by  objectionable  bleeding. 
By  such  powerful  constriction  the  integuments  are  di-awn 
together  at  the  point  of  junction  of  the  tiimoiu-  with  that 
of  the  body,  and  thus  the  exposed  sm-face  left  behind  is  re- 
duced to  an  indefinitely  small  and  almost  nominal  area,  the 
healing  process  of  which  would  be  apparently  perfected  in 
the  com'se  of  a  few  days.  Such  is  the  theory  of  the  inventor. 

The  conditions  requu*ed  for  exhibiting  its  powers 
consist  in  a  growth,  whether  of  skin  or  other  morbid 
product,  indicating  probable  loss  of  blood  on  removal  by 
the  knife,  and  attached  to  the  body  by  a  nan-ow  neck. 
Without  the  liability  to  hsemon'hage,  the  offices  of  the 
ecraseur  are  misapplied  because  the  growth  may  be  more 
readily  removed  by  the  knife.  The  merit  of  the  ecrasem: 
consists  in  the  exercise  of  a  slowly  applied  crushing 
influence  by  which  the  blood-vessels  are  disorganised  by 
severe  pressure,  and  the  textures  brought  within  the 
chain-loop  are  compressed,  blended,  and  rent  asunder. 
On  the  first  introduction  of  the  instrument  into  this 
coimtry  certain  rides  were  recommended  for  its  employ- 
ment, hj  which  intervals  of  time  were  required  or  supposed 
to  be  reqiiired  during  its  application  for  the  coagulation  of 
the  blood  within  the  vessels  leading  to  the  growth.  But 
coagulation  of  the  blood  would  appear  to  be  by  no  means  an 
indispensable  condition  to  its  use,  because  it  is  obvious  that 
so  great  a  degi'ee  of  pressm-e  is  employed  that  the  vessels 
are  themselves  disorganised  in  the  general  mass  and  their 
orifices  blended  with  the  tissue  around.  Escape  of  blood 
therefore  is  impossible,  and  although  coagulation  of  the 
blood  may  not  occur  dm-iug  the  act  of  separating  the 
tumom*,  it  will  doubtless  quickly  follow  the  operation. 
The  second  condition  consists  in  the  apjDrojjriate  fomi 
of  the  structm-e  to  be  removed.  The  circle  which  is  to 
be  subjected  to  the  pressm-e  of  the  chain,  must  be  clear 
and  definite.  The  line  of  junction  of  the  tumour  should 
be  naturally  constricted,  because  the  chain  involves  in  its 
pressure  the  textm-es  on  both  sides,  and  this  appears  to 
me  the  most  serious  of  the  objections  to  the  employment 

Eeal  do-  of  the  instrument — viz.,  its  destructive  influence  on  the 
parts  around,  for  however  complete  the  opci-ation,  how- 
ever small  may  be  the  sui-face  exposed  on  the  separation 
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of  the  growth,  yet  such  is  the  fatal  influence  of  the 
violence  done  to  the  pai'ts  around,  that  sej)aration  almost 
inevitably  follows.  I  have  at  this  moment  tliree  patients  Examples, 
in  St.  Bartholomew's  Hospital,  from  whom  I  have  removed 
diseased  growths  by  means  of  the  6crasem',  and  in  each 
case  the  exposed  sm-face  is  at  the  present  time  greater 
than  it  would  have  been,  had  the  operation  been  under- 
taken with  the  knife.  From  two  of  these  persons  I 
removed  large  hj^ertrophied  growth  from  the  j^repuce. 

A  weighty  objection  to  the  6craseur  is  founded  on  the 
fact  that  we  cannot  define  the  exact  line  of  separation  it 
may  accomplish  between  the  morbid  and  the  healthy 
structm'e.  The  drag  on  both  during  the  early  part  of  the 
operation,  or  imtil  the  division  is  partly  completed,  is  im- 
mense. The  introduction  of  one  or  more  needles  can  scai'cely 
protect  the  tissues  beyond  them  from  being  involved  in  the 
increasing  force  of  the  traction  as  the  loop  is  reduced  in 
size.  The  consequence  is  that  when  the  operation  is 
completed  by  the  entu-e  separation  of  the  morbid  mass, 
we  find  a  want  of  nicety  and  exactness  in  the  line  which 
would  have  been  more  perfectly  effected  by  the  knife, 
and  assuredly  when  the  instrument  is  employed  on  a 
growth  having  no  contracted  neck,  in  other  words  when 
the  substance  included  in  the  loop  is  large,  the  integu- 
ments around,  when  freed  from  the  powerful  agency  by 
which  they  have  been  di-awn  together,  will  gradually 
retract  and  leave  a  larger  surface  exposed,  which  the 
immediate  introduction  of  sutures  will  fail  to  maintain  in 
apposition,  by  reason  of  the  destructive  power  that  has 
been  exerted  both  on  the  integiunents  and  on  the 
textures  beneath  them.  No  doubt  cases  may  be  found, 
rare  examples  of  disease  whose  form  and  natui-e  may 
appeal  to  the  6craseur  as  a  warranted  implement  of 
sixrgery,  but  it  will  not  frequently  succeed  in  canying  out 
the  mtentions  of  the  operating  surgeon,  if  those  intentions 
embrace  a  clean  wound,  limited  in  size,  and  of  healthy 
character.  The  time  consumed  in  the  operation  is  longer 
than  removal  by  other  means,  the  pain  without  chloro- 
torm  IS  great,  and  the  principle  as  much  allied  to  the 
period  of  barbaric  surgery  as  any  invention  of  the  olden 
tune. 

Blunt-edged  knives. — I  strongly  recommend  every  young  Blunt-edged 
surgeon  who  professes  the  responsibility  of  operative 
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surgery,  to  possess  himself  of  a  case  of  knives,  the  edges 
of  which  shall  be  just  so  obtuse  as  to  render  them  in- 
capable of  dividing  the  external  skin  when  di-awn  along 
it.  The  term  "  blunt  "  is  of  course  relative.  Its  applica- 
tion to  the  instrument  under  considei-ation  does  not  infer 
force  of  hand  while  wielding  it.  It  infers  the  removal, 
by  dissection,  of  slight  cellular  investments  over  blood- 
vessels or  other  structm-es, — and  dissection  among  venous 
branches,  not  for  the  exclusive  purpose  of  avoiding  danger, 
to  whatever  degree  such  property  may  enhance  the  value 
of  the  instrument,  but  with  the  primary  and  paramoimt 
object  of  obtaining  a  clean  exposure  of  a  critical  sm-face. 

The  fact  of  a  wo\md  caused  by  laceration  pom-ing  out 
less  blood  than  one  formed  by  incision  by  a  sharp  knife, 
has  been  long  known  to  our  profession.  No  sound  reason 
can  be  suggested  why  this  principle  inherent  in  the 
structiu-e  of  the  arterial  system  should  not  be  tm-ned  to 
advantage  by  the  operating  surgeon,  whether  for  the 
exposure  of  large  arteries,  or  the  removal  of  tumours, 
or  whether  in  hernia,  the  escape  of  blood  is  one  of  the 
chief  obstacles  to  the  progress  of  the  operation.  Then 
we  resort  to  the  blunted  edge  of  the  knife.  When  the 
flow  of  blood  at  the  bottom  of  a  deep  wound  is  so  great 
as  to  obstruct  the  progress  of  the  operator,  it  ceases  to  be 
a  mere  inconvenience,  and  becomes  a  positive  eviL  Such 
Advantages  amount  of  heemon-hage  may  be  avoided  by  the  employ- 
ment  of  a  knife  of  a  degree  of  acuteness  as  may  be 
obtained  by  a  silver  blade,  or  by  the  ordinary  steel  blade 
being  drawn  once  or  twice  lightly  across  a  metaUic  sm*- 
face.  I  was  indebted  to  Sir  B.  Brodie,  in  the  early  pai-t 
of  my  own  career  as  an  operator,  for  this  very  valuable 
suggestion ;  and  I  have  no  hesitation,  after  a  moderately 
lengthened  experience,  in  recommending  the  principle  for 
general  adoption.  In  my  opinion,  no  prudent  sm-geou 
who  is  alive  to  the  value  of  the  circulating  blood,  will 
undertake  some  forms  of  operation  without  being  amied 
with  a  case  of  silver  knives,  or  without  bkmting  the  edge 
of  a  steel  blade,  should  the  occasion  I  have  referred  to 
occur.  The  difference  in  the  effects  of  a  sharp  and  a 
blunt  knife  is  i-emarkable.  From  the  moment  of  the 
application  of  the  latter,  blood  ceases  to  flow,  the  wound 
continues  dry,  and  the  operation  proceeds  without  inter- 
ruption.   By  the  well-timed  employment  of  the  blunt- 
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edged-knife  we  avoid  a  possible  danger,  and  an  actual 
iuconveuience. 

Ligatures. — In  intimate  connection  with  the  subject  of  Ligatures, 
instruments  is  that  of  the  ligature. 

The  experiments  of  Dr.  Jones  have  long  since  proved 
that  hgatm-es  employed  for  tying  arteries  should  be  fii-m, 
round,  and  unyielding.  They  shovdd  be  sufficiently  strong 
to  pei-mit  a  force  of  tension  requisite  to  cut  thi-ough  the 
two  internal  coats  of  the  vessel,  and  something  more  ; 
for  as  it  is  impossible  to  regulate  with  exactness  the 
force  of  tension  required,  which  is  a  little  exceeded  by  the 
hand,  so  the  ligature  should  possess  such  strength  as  will 
give  confidence  to  the  sm-geon  in  applying  it;  but  beyond 
this  point  strength  is  needless. 

The  value  of  a  ligatm-e,  therefore,  is  not  enhanced  by  strength  of 
its  power  of  resistance  to  our  strongest  efforts  to  break  it, 
for  such  a  force  can  answer  no  useful  purpose  when 
applying  it  aroimd  a  wounded  arteiy,  where  the  sensation 
of  the  yielding  of  the  coats  is  aU  that  is  wanted,  and  all 
effort  beyond  this,  waste  of  power.  Want  of  strength, 
whether  of  the  hand  or  the  ligature,  may  always  be 
supplied  by  dexterity,  on  the  principle  that  the  shorter 
the  part  of  the  ligatm'e  between  the  fingers,  the  greater 
its  resistance.  The  common  material  employed  for  Uga- 
tures  is  silk,  fonned  into  the  thread  of  every  variety  of 
size  and  of  twist.  It  is  quite  unimportant,  however,  what 
its  composition,  provided  it  possesses  the  above  requisites, 
whether  silk,  flax,  leather,  catgut,  or  silkworm  gut,  for  all 
these  agents  have  been  resorted  to.  Whichever  be 
selected  the  ligature  should  be  firm,  well  twisted,  and 
waxed  for  the  occasion.  By  some  surgeons  a  fine  flax 
thread  known  as  the  Glasgow  twine  is  preferred,  the 
resistance  of  which  is  certainly  greater  than  silk  in  rela- 
tion to  its  size.  It  is  hardly  uecessaiy  to  say  that  the 
size  and  strength  of  the  ligature  should  be  proportionate 
to  the  size  of  the  vessel  to  be  tied. 

In  applying  a  Ugature  on  a  vessel,  the  thumb  should  Mode  of  ap- 
be  pressed  downwards  on  the  thread  closely  in  contact 
with  the  ai-teiy,  and  as  little  more  than  the  chameter  of 
the  vessel  as  possible  should  interpose  between  them. 
When  the  first  half  of  the  knot  is  tied,  the  act  should  be 
accompanied  with  a  slight  sawing  motion,  to  insure  the 
tullest  degi-ce  of  tension  with  the  smallest  degree  of 
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manual  force.  If  the  two  thumbs  brought  iuto  contact 
at  the  knuckles  be  applied  on  the  thread  close  to  the  knot, 
and  the  above  movement  be  adopted,  the  two  internal 
coats  will  be  divided  with  a  very  slight  exertion  of  the 
hand.  If  it  be  intended  to  close  the  wound,  one  end  of 
the  ligature  is  cut  close  to  the  vessel,  and  the  other  di-awn 
through  the  outer  wound.  If  this  attempt  be  hopeless, 
and  the  wound  be  left  to  granulate,  the  two  ends  may  be 
cut  close  to  the  vessel. 
Three  condi-  Ligatm'cs  are  applied  round  ai"teries  under  three  condi- 
tions, tions :  first,  when  the  artery  is  exposed  by  the  knife  for  the 
cure  of  aneurisms  ;  secondly,  when  an  artery  is  wounded 
in  common  with  other  soft  pai'ts  around,  as  in  pimctured 
or  lacerated  wounds  ;  thirdly,  when  it  is  entu-ely  divided, 
as  in  amputation.  In  each  of  these  forms  of  injmy  to  the 
vessel  a  different  process  is  adojited.  In  the  first  we  apply 
the  ligature  aroimd  a  healthy  artery  in  a  sound  condition, 
and  uninterrupted  in  its  course  ;  in  the  second,  having 
exposed  a  wound  in  the  artery,  we  apply  a  ligatm-e  both 
above  and  below  it ;  in  the  third,  we  tie  up  its  open  mouth. 
In  all  these  examples,  when  the  artery  is  lai'ge,  the  divi- 
sion of  the  two  internal  coats  is  indispensable. 
Sponges.  A  single  remark  on  the  use  and  application  of  the 
sponge  may  not  be  deemed  h-relevant  to  the  objects  of  a 
work  on  operative  sm'gery,  and  which  I  am  the  more 
disposed  to  make,  because  I  have  too  frequently  witnessed 
the  misapplication  of  this  necessaiy  and  most  useful 
appendage  to  the  operating  table.  The  sponge  should  be 
soft  for  two  reasons ;  first,  because  its  apjjUcation  is 
required  upon  an  exjDosed  and  sensitive  sm-face  of  the 
body  ;  and,  secondly,  becaiise  without  being  easily  com- 
pressed by  the  hand,  it  cannot  effect  its  object  as  an 
absorbent  of  the  blood.  The  size  of  the  pieces  selected 
wiU  depend  on  that  of  the  wound,  and,  of  coiu^e,  on  the 
quantity  of  blood  to  be  absorbed  by  each  application  of 
the  sponge  to  the  sm-face.  If  the  htemorrhage  be  con- 
siderable, five  or  six  pieces  wiU  be  requii-ed,  and  they 
shoiild  be  frequently  changed,  and  freely  washed  in  clean 
tepid  water  ;  otherwise  they  are  liable  to  become  sodden 
by  the  absorption  of  blood  that  coagulates  in  their  inter- 
stices. The  eye  of  the  chief  assistant,  whose  duty  con- 
sists in  managing  the  wound  and  in  keeping  it  clean, 
should  never  be  taken  off  it  for  a  moment.    The  sponge 
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should  be  applied  to  the  bleeding  siu-face  quickly,  pressed 
with  some  force  upon  it,  and  as  quickly  removed,  in 
order  that  the  operator  may  resume  his  work  ou  a  com- 
paratively dry  and  clean  sm-face.  One  additional  hint  I 
would  ventm-e  to  give,  \dz.,  that  the  office  of  a  sjjonge  is 
totally  distinct  from  that  of  a  towel,  or  even  of  a  brush, 
and  should  not  be  employed  to  wipe  or  rub  the  structures 
exposed,  unless  for  the  piu-pose  of  removing  coagulated 
blood,  but  should  be  simply  pressed  upon  them,  retained 
for  an  instant,  and  rapidly  withdi-awn. 
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CHAPTEE  III. 

FREEDOM  IN  HANDLING  THE  KNIFE — LENGTH  OF  INCISIONS^ — CLOSURE 

OF  THE  WOUND  HEMORRHAGE,   MODE  OF  ARRESTING  UNION  OF 

OPPOSITE   SURFACES  —  DIRECT   ADHESION,    ETC.  —  ADVANTAGES  OF 

PRESSURE  —  SUTURES  —  QUILLED  UNINTERRUPTED  GLOVER'S  

TWISTED — SHOTTED  —  PLASTER,   MODE  OF  APPLYING- — LACERATED 

WOUNDS — DRESSING   OF  WOUNDS — CHARCOAL  AS  A  DISINFECTANT  

ABSCESS — TETANUS. 


Vertical  di- 
lectioii  of 
first  inci- 
sion. 


Action  of 
the  prac- 
tised ope- 
rator. 


All  first  incisions  should  be  made  vertical  to  the  skin, 
and  this  will  be  eifected  by  the  hand  being  turned  down- 
wards in  extreme  pronation,  while  in  the  act  of  dividing. 
The  objections  to  the  neglect  of  this  important  rule, 
are,  first,  that  supposing  the  incision  be  made  on  the 
face,  for  example,  the  after  xmion  of  the  edges  of  the 
wound  will  not  perfectly  correspond  in  thickness,  and 
a  broader  cicatrix  than  necessary,  will  leave  its  penna- 
nent  mark,  probably  for  life.  Secondly,  that  as  the  fii'st 
incision  may  be  supposed  to  have  been  accm-ately  made, 
as  regards  the  part  to  be  exposed,  which  may  be  a  deep- 
seated  artery,  the  consequence  will  be,  that  the  direction 
of  the  wound  will  can-y  the  operator  by  the  side  of,  and 
beyond  the  vessel,  without  exposing  it ;  and  this  evil 
arises  fi'om  the  simple  cause  above  mentioned,  of  dis- 
secting downwards  obliquely,  instead  of  vertically.  The 
process  of  exposing  deep-seated  parts,  whether  for  theu* 
insulation  and  removal,  or  for  the  pm-jDOse  of  cleai-ing 
away  the  cellular  and  fatty  structures  aroimd  an  artery 
in  a  case  of  aneurism,  is  justly  teraied,  a  dissection  of 
these  parts.  The  manner  in  which  this  object  is  attained, 
bespeaks  at  once  the  experienced  manipulator,  whether 
possessing  the  experience  of  the  dissecting-room,  or  solely 
that  of  the  operating  theatre. 

The  practised  operator,  familiar  with  the  use  of  his 
knife,  and  confident  in  himself,  divides  boldly  and  freely  : 
he  makes  his  progi'css  clearer  at  evciy  incision  ;  he  pro- 
secutes his  work  systematically,  finishing  whatever  he 
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begins,  unless  he  has  a  good  reason  for  the  contrary ;  he 
operates  slowly  and  steadily,  but  efficiently ;  every  cut 
tells,  every  movement  of  his  knife  has  a  meaning  and  an 
object.* 

On  the  other  hand,  timidity  marks  the  ignorant  man 
at  every  step.  Uncertainty  and  indecision  characterise 
his  movements  ;  he  passes  from  one  part  of  the  wound 
to  another,  without  any  rational  object  or  intention; 
dissecting  a  httle  here,  and  dividing  a  little  there — 
completing  nothing.  Finding  his  own  resources  fail,  he 
lends  an  ear  to  the  suggestion  of  one  assistant,  then  to 
that  of  another  ;  and  adopting  imperfectly  the  advice  of 
each,  he  protracts  the  operation  to  three  or  fom-  times  the 
period  required  for  its  perfonnance,  by  a  man  of  ordinary 
dexterity  and  knowledge  ;  till,  worn  out  with  prolonged 
sitfFering,  his  exhausted  patient  is  at  length  consigned  to 
his  bed. 

The  precise  line  over  which  the  first  incision  shoidd  be  Length  of 
made  being  detei-mined,  the  next  consideration  relates  to 
the  length  of  the  incision.  The  reasons  against  a  division 
of  unnecessaiy  length  are  obvious,  while  those  m-ged 
against  the  opposite  en-or  ai-e  perhaps  stiU  more  striking. 
It  is  a  very  important  object  in  the  accomplishment  of  a 
good  operation,  for  the  surgeon  to  clear  his  way  as  he 
proceeds,  and  to  obtain  space  sufficient,  both  to  view  and 
to  handle  freely,  the  part  either  to  be  exposed,  or  to  be 
removed. 

It  is  a  common  fault  of  the  unpractised  operator  to  Necessity  of 
dissect  the  wound  into  the  foi-m  of  a  cone,  with  its  base  contracted 
directed  upwards.    This  arises  from  his  neglect  in  con-  wound, 
tinning  the  division  of  the  stmctures  within,  to  a  length 
equal,  or  nearly  equal,  to  the  outer  wound.    Thus  every 
successive  stage  contracts  it  in  length,  till  he  finally 
reaches  a  point  from  which  he  is  compelled  to  retrace  his 
steps,  with  a  view  to  make  a  more  perfect  division  at 
each  extremity  of  the  woimd,  up  to  the  surface  of  the 
Bkm,  consequent  on  the  contracted  space  into  which  hia 
dissection  has  unhappily  led  him.    Care  should  be  taken 
to  avoid  this  error  from  the  outset.    In  difficult  and 
complicated  operations  for  the  removal  of  tumoiu-s  in  the 

_*  Let  it  always  be  recoUectcd  that  the  hand  is  the  index  of  the 
miad,  and  that  it  should  invariably  follow,  not  precede,  its  dictates. 
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neighboiirhood  of  large  vessels,  such  as  the  axilla,  or  the 
front  sm^face  of  the  thigh,  the  observance  of  this  rule  is 
of  the  utmost  moment.  The  process  should  be  one  of 
dissection,  in  which  the  knife  of  the  operator  should  be 
employed  in  clearing  his  way  as  he  proceeds,  by  removing 
every  obstacle  from  his  path,  completing  each  part  of  the 
work  he  has  undertaken,  before  he  advances  to  another. 
Let  us  suppose  a  large  tumom*  to  occupy  the  upper  and 
inner  region  of  the  thigh,  the  natui'e,  extent,  and  relations 
of  which  cannot  be  sufficiently  ascertained,  to  enable  the 
surgeon  to  determine  on  his  exact  com'se  of  action.  The 
external  incision  should  exceed  the  length  of  the  tumour, 
by  at  least  an  inch  or  more  in  each  dhection.  The  fascia, 
when  exposed,  should  be  divided  to  the  full  extent  of  the 
outer  woimd.  The  disease  is  now  found  to  be  connected 
deeply,  and  covered  not  only  by  the  sartorius  muscle,  but 
by  the  yet  deeper  adductors.  The  question  then  aiises  in 
the  mind  of  the  operator,  how  far  it  is  necessaiy  to  divide 
the  first  of  these  muscles.  This  question  would  be  solved 
by  bending  the  leg,  and  di-awing  it  inwards.  If  the 
muscle  be  now  enthely  relaxed,  and  be  sepai-ated  from  its 
attachments,  so  as  to  enable  the  assistant  to  di-aw  it  aside 
with  a  blunt  hook,  it  may  be  left  untouched ;  othendse 
it  should  be  cut  across,  and  its  extremities  at  once  dis- 
sected backwards,  and  turned  ofiP  the  tiunom-.  This  may 
become  a  necessary  stejj  in  the  progress  of  the  operation, 
and  is  given  as  an  example  of  that  rule  that  requires  all 
obstructions  in  the  path  of  the  operator  to  be  removed  as 
they  appear.  The  same  remarks  will  equally  apply  to 
the  deeper  muscles.  It  is  almost  vinnecessary  to  add, 
that  all  structures  exposed,  that  do  not  interfere  with  the 
progress  of  the  operation,  should  be  left  untouched. 

If  the  outer  incision  be  found  of  insufficient  length — 
if  its  extent  be  such  as  to  hamper  the  operator  by  re- 
•   /       quiring  its  extremities,  or  indeed  any  part  of  the  wound, 
to  be  undermined,  the  effect  of  which  will  be,  that  one 
part  only  of  the  cavity  can  be  brought  into  fuU  view  at 
one  time  ;  if  it  appear  that  the  integuments  must  be 
drawn  towards  the  part  of  the  wound  in  wliich  the 
operator  is  engaged,  in  order  fully  to  expose  the  cavity ; 
then  it  is  obvious  that  the  external  opening  is  incon- 
Eiiiarging    veuicntly  small,  and  should  be  enlarged,  either  in  the 
wouui"'^"''^  longitudinal  du-ection,  or  by  a  cross  incision,  whichever 
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may  be  found  to  free  the  siu*face  of  the  diseased  part  the 
more  effectually.  There  is  less  discredit  in  this  after- 
division  of  the  skin,  and  its  adoption  at  any  stage  of  the 
operation,  than  in  persistence  in  the  difficulty  and  danger 
of  prolonged  dissection  in  parts,  not  faMy  exposed  to  the 
eye.  Should  increasing  difficulties  arise,  such  incisions 
may  be  resorted  to,  in  any  direction,  and  at  any  stage  of 
an  operation  ;  for  it  is  less  offensive  to  the  true  principles 
of  operative  surgery,  that  second  external  incisions  be 
made,  than  that  the  fu-st  should  be  disproportionately 
long  to  the  size  of  the  tumoiu*. 

The  operation  should  he  advanced  hy  every  movement  of 
the  knife.  The  student  of  operative  siu-gery  should  culti- 
vate the  practice  of  making  a  free  division  of  the  obstruct- 
ing parts,  such  as  the  subjacent  cellular  tissue,  fascia,  and 
fat,  tkc.  AU  that  the  knife  can  do  with  safety  should  be 
effected  by  each  single  movement  of  the  hand,  whether  in 
the  first  incision,  or  in  the  after-dissectiou.  In  the  ope- 
ration for  tying  the  femoral  ai-tery,  the  first  incision  may 
extend  nearly  downwai-ds  to  the  fascia.  In  lithotomy, 
the  first  incision  may  almost  reach  the  groove  in  the  staff, 
and  the  reqiusite  depth  of  the  remaining  part  of  the 
wound,  may  be  almost  perfected :  even  in  hei-nia,  the  skin 
and  supei-ficial  fascia  may  be  divided  by  the  first  sweep 
of  the  knife. 

The  second  stage  of  the  proceeding  consists  in  preparing 
the  wound  for  its  final  closm-e.  But  before  this  is  under- 
taken, the  siu'geon  wiU  determine  whether  or  not  he  make 
the  attempt  to  heal  the  wound  by  the  first  intention,  as 
it  is  called.  If  it  appear  to  him  expedient  to  do  so,  his  Necessity 
attention  must  be  directed  to  the  bleeding  sm-face,  the entire 
whole  of  which  should  be  fully  exposed,  the  coagula  Weediug. 
removed,  and  bleeding  encom-aged  by  pressing,  or  even  by 
gently  wiping  the  suspected  parts,  and  each  vessel  secured 
with  a  ligatiu-e.  This  stage  of  the  operation  should  be 
effected  deliberately  and  completely.  It  is  difficult  to 
insist  too  strongly  on  the  importance  of  rendering  the 
woimd  perfectly  clean  and  free  from  blood,  before  its  edges 
are  brought  into  contact.  Blood  in  almost  any  quantity 
may  be  considered  in  the  relation  of  a  foreign  body,  and 
its  presence  will  most  effectually  preclude  the  chance  of 
early  union  of  the  sides  of  the  wound.  By  the  aid  either 
of  pointed  forceps,  or  of  a  tenaculum,  or  the  instrument 
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known  under  the  name  of  AssaUni's  forceps,  every  bleed- 
ing vessel  may  be  secured  ;  but  oozing  of  blood  may  still 
continue  from  large  sm-faces,  in  which  neither  the  forceps 
nor  the  tenaculum  is  available.  This  oozing,  though  in- 
considerable at  the  time,  may  become  the  focus  of  gi-eat 
after  mischief  The  influence  of  cold  air,  and  the  reduced 
power  of  the  heai-t,  may  combine  at  the  moment  to  an-est 
all  bleeding ;  but  the  act  of  removing  the  patient  fi'om 
the  operating  table,  the  warmth  of  the  bed,  and  the 
resuscitated  power  of  the  heart,  all  contribute,  in  the 
course  of  a  short  time,  to  promote  a  retm'n  of  hasmorrhage, 
unless  gi-eat  care  has  been  taken  to  prevent  it ;  and  even 
this  will  fail,  if  there  be  a  tendency  to  bleed  from  minute 
a  bFeedirig°^  vcsscls.  When  tliis  oozing  prevails  in  a  positive  degi'ee, 
wound  to  and  when  it  would  appear  that  every  reasonable  attempt 
cold  air.  jjg^g  ijgeji  made  to  tie  all  the  smaller  arteries  without 
success,  it  is  better  to  remove  the  patient  to  bed  ;  to  leave 
the  wound  open  for  some  hours,  exposed  to  the  an*.  How- 
ever desirable  it  may  be  to  complete  the  operation  in  all 
its  stages  at  one  time,  and  before  the  patient  has  been 
removed  fi'om  the  operating  table,  yet  the  secmity  afforded 
by  this  practice  against  the  necessity  of  i-eopeniag  the 
wound,  an  evil  of  great  magnitude,  more  than  coimter- 
balances  its  objections.  The  direct  exposm-e  of  a  wound 
to  the  air,  is,  in  my  experience,  by  far  the  most  efficient 
mode  of  meeting  the  difficulty.  The  application  of 
sponges,  flue  of  lint,  pressm-e,  all  succumb  to  the  per- 
sistent influence  of  cold  am  The  more  strenuous  oui* 
efforts  to  control  the  bleeding  from  minute  vessels,  by 
local  styjatics,  the  more  inefficient  do  these  agents  become  ; 
while  we  may  rely  with  confidence  on  assuming  a  bold 
front  before  the  enemy,  and  giving  it  appai-ent  encom-age- 
ment  by  indifference. 

If  the  source  of  the  bleeding  be  concealed,  the  woimd 
should  be  laid  ojjen,  a  stream  of  cold  au"  be  du'ected 
upon  it  from  the  lungs,  or  even  from  a  pair  of  bellows, 
and  the  coagiUa  left  imtouched.  A  few  minutes'  per- 
severance in  these  means  will  rarely  fail  in  airestiug 
any  form  or  degi-ee  of  haemorrhage,  arising  from  simple 
causes.  In  cases  in  which  a  patient  is  seriously  ex- 
hausted, and  whose  life  is  in  immediate  danger  fi-om 
loss  of  blood,  or  under  circimistances  of  bleeding  of  a 
specific  chai'acter,  of  com"se  other  agents,  such  as  powerful 
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and  destructive  escharotics,  actual  cautery,  <fec.,  miist  be 
resorted  to. 

If  a  -wound  contain  a  coagulum  of  blood  between  its  Coaguium 
walls,  it  wUl  not  heal.  The  edge  of  the  wound  may  firmly  uufon.° 
imite  in  the  course  of  thii'ty-six  or  forty-eight  hours,  and 
give  promise  of  sohd  union  ;  but  its  after  separation,  for 
the  pm-pose  of  thi-owing  off  the  contained  coagulum,  is 
inevitable.  This  can  only  be  effected  by  a  separation  of 
the  edges,  by  which  its  healing  action  becomes  exhausted, 
and  the  hoped-for  union  by  the  "  first  intention  "  is  super- 
seded by  the  protracted  process  of  healing  by  granulation 
and  cicatrization.  Thus  the  date  of  recoveiy  from  large 
wounds  is  postponed  for  many  weeks.  Some  short  time 
after  my  appointment  to  the  office  of  assistant  siu-geon  to 
St.  Bartholomew's  Hospital,  I  was  called  to  a  case  of  com- 
pound fracture  of  the  leg,  in  which  amputation  was 
inevitable.  I  removed  the  leg,  immediately  below  the 
knee.  In  reflecting  the  outer  flap,  I  obsei-ved  that  about  an  Example, 
inch  of  the  subcutaneous  cellular  and  adipose  tissiu^e  were 
infiltrated  with  blood  that  had  already  coagulated.  Not 
being  alive  to  the  evil  of  its  presence,  or  the  truth  of  the 
principle  which  I  have  above  urged,  I  retained  the  integu- 
ments as  a  portion  of  the  flap.  In  two  days  the  wound 
appeared  to  have  firmly  united :  within  a  week,  the 
infiltrated  integument  had  separated  and  sloughed.  The 
end  of  the  tibia  became  exposed,  and  the  man  was  thi'ee 
months  in  the  hospital. 

The  tendency  to  hsemorrhage  is  sometimes  unusually 
great  and  protracted,  as  exemplified  in  the  following  case. 

I  removed  a  small  tumour,  of  about  the  size  of  a  pigeon's 
egg,  from  the  lower  part  of  the  breast  of  a  young  lady. 
The  parts  were  somewhat  vascular  and  occasioned  some 
trouble  in  arresting  the  bleeding.  Having  to  leave  town 
shortly  after  the  operation,  I  took  additional  pains  in 
effecting  this,  leaving  the  wound  exposed  to  the  ah-  for  at 
least  half-an-hom-  :  fincUng  all  bleeding  to  have  ceased,  I 
brought  the  edges  together,  and  fixed  them  with  sutiu-e 
and  plaster.  On  my  return  to  town  the  following  day,  I 
found  the  wound  distended  and  hot,  the  hsemon-hage  had 
returned,  and  the  bed-clothes  were  saturated  with  blood. 
I  unagine  the  lady  must  have  lost  at  least  twelve  or 
fourteen  ounces,  although  I  had  not  had  the  opportunity 
of  applying  a  single  hgature.    Many  weeks  elapsed  before 
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Precise  con- 
tact of  sur- 
faces neces- 
sary to  per- 
fect union. 


Union  with- 
in twenty- 
four  liours, 
or  pro- 
tracted for 
many  days. 


her  entire  recoveiy.  Such  ai-e  cases  not  of  uncommon, 
but  of  frequent  occun-ence,  and  they  are  quoted  for  the 
pm-pose  of  impressing  on  the  mind  of  the  young  sm-geon 
the  indispensability  of  checking  all  tendency  to  the  escape 
of  blood  between  the  surfaces  of  wounds,  destined  to 
union  by  the  first  intention,  before  they  are  "  put  up." 

This  iiile  is  imperative.  It  is  of  little  moment  whether 
a  wound  be  closed  at  the  time  of  the  operation  or  at  a 
period  of  some  few  hours  afterwai-ds.  Such  postponement 
will  not  interrupt  the  process  of  union  by  the  first  inten- 
tion unless  it  be  unnecessarily  prolonged  beyond  the 
period  at  which  all  liability  to  hajmoiThage  has  ceased. 

The  blood  having  ceased  to  flow,  and  the  displaced 
parts,  if  any,  carefully  readjusted,  no  fm-ther  time  need  be 
lost  in  bringing  together  the  opposite  sm-faces  of  the 
wound,  with  a  view  to  their  ultimate  imion.  In  order  to 
carry  into  eifect  this  object,  these  surfaces  must  he  brought 
into  immediate  and  precise  contact.  The  adhesion  of  the 
edges  of  the  wound,  however  desirable,  is  of  little  moment, 
when  compared  with  the  importance  of  direct  apposition 
of  one  sm-face  with  the  opposite.  Suppm-ation  of  the 
interior  of  the  wound  is  the  certain  result  of  neglect  of 
this  golden  nile,  and  suppm-ation  is  fatal  to  union  by  the 
first  intention.  If  the  sides  of  the  wound  are  not  in 
apposition,  we  necessai'ily  have  a  cavity  between  them  ; 
in  other  words,  the  sm-faces  are  exposed  to  an- ;  they 
inflame  ;  an  abscess  follows ;  the  united  edges  of  the 
surface  separate,  and  the  whole  wound  becomes  one  large 
cavity,  which  eventually  heals  by  granulations.  No 
doubt,  as  argued  by  Mr.  Paget,  in  his  valuable  College 
Lectm-es,  in  which  he  has  quoted  a  case  of  mine  to  that 
effect,  the  edges  of  a  wound  may  heal  late  by  gramdations, 
after  being  some  days  in  contact,  when  no  attempt  at 
imion  is  made  by  the  simpler  process  of  the  "  first  inten- 
tion." But  this  is  to  be  regarded  as  an  exception  to  the 
rule,  and  not  the  rule  itself.  Unless  the  edges  of  a 
wound  unite  with  some  degree  of  firmness  mthin  twenty- 
fom'  hours,  they  will  not  generally  unite  at  all ;  and  for 
the  same  reason,  if  the  edges,  having  united,  aa-e  forced 
asvmder  by  internal  irritation,  whether  caused  by  the 
presence  of  coagida,  or  by  the  necessary  escajio  of  matter, 
the  tmion  of  these  edges  by  this  process  is  completely  at 
an  end,  and  the  wound  gapes  to  its  base.    In  operations 


TREATMENT  OF  WOUNDS. 


57 


for  the  application  of  a  ligature  around  a  deep-seated 
arteiy,  and  similar  operations,  this  liability  does  not  exist, 
because,  no  material  having  been  removed,  the  parts 
naturally  resume  their  former  relations  ;  and  if  they  do 
not,  it  is  the  duty  of  the  surgeon  to  bring  them  into  that 
condition.  But  in  cases  of  removal  by  excision  of  large 
tumoiu's,  bun-owing  among  deep-seated  muscles,  or  under 
the  scapula,  in  the  ischio-rectal  fossa,  among  the  adductors 
of  the  thigh,  a  locality  rather  obnoxious  to  their  growth, 
or  under  the  supei-ficial  muscles  of  the  calf,  here  the 
liability  to  a  cavity  is  great  ;  and  the  more  especially  so, 
when  the  opposite  surfaces  of  the  wound  are  composed  of 
muscular  structm-e,  by  the  spasmodic  action  of  which,  the 
healing  process  may  be  supjjosed  to  be  constantly  inter- 
rupted, and  the  tendency  to  suppm-ation  in  au  equal 
degree  promoted.  No  effort  should  be  spared  to  obviate 
this  evil.  If  we  fail  to  bring  into  the  most  exact  apposi- 
tion the  opposite  siu-faces  of  the  cavity,  we  insure 
suppm-ation,  we  destroy  the  only  chance  we  possess  of  . 
union  by  the  first  intention,  and  we  indefinitely  protract- 
the  recovery  of  our  patient. 

When  the  edges  of  a  wound  can  be  readily  brought  Adhesive 
together  without  effort  or  stretching,  and  are  well  sup-  P^*'*''- 
ported  hy  the  parts  underneath,  and  the  expanse  of  surface 
is  considerable  on  both  sides,  such  as  occm's  in  wounds  on 
the  surface  of  the  trunk,  thigh,  or  neck,  good  adhesive 
plaster  will  render  the  resort  to  sutures  unnecessary  ;  but 
it  must  be  good  ;  it  should  be  recently  made,  and,  unless 
in  cold  weather,  it  should  adhere  to  the  smface  without 
the  application  of  heat.  One  broad  strip  should  pass 
across  the  middle  of  the  wound,  and  extend  some  inches 
beyond  it,  in  each  direction,  care  being  taken  on  applying 
it,  to  adjust  the  edges  of  the  wound  together.  The 
remaining  strips  may  be  narrower,  unless  the  wound  be  a 
veiy  large  one  ;  but  it  is  better  to  leave  two  or  three 
small  intervals  between  the  strips,  for  the  oozing  of  blood, 
or  other  discharge.  The  wound  should  not  be  overloaded 
with  plaster,  which  is  required  for  no  other  purpose  than 
that  of  keeping  its  edges  in  contact,  and  to  this  end,  one 
thickness  of  good  plaster  will  suffice. 

It  woidd  be  difficult  to  exaggerate  the  merits  of 
pressiu-e  in  the  treatment  of  various  kinds  of  wounds.  Its 
.efficacy  is  apparent  under  so  gi-eat  variety  of  conditions, 
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that  it  is  almost  difficult  to  select  a  wound  of  any  kind  in 
which  it  is  objectionable.  But  pressure  is  more  esijecially 
requu-ed  in  all  examples  of  wounds  made  by  the  knife  of 
the  operator  in  which  there  remains  the  smallest  tendency 
to  a  cavity  within.  Such  are  the  conditions  following 
amputation  of  a  limb  ;  the  excision  of  the  breast  imder 
nearly  all  circumstances  ;  the  removal  of  tumom-s  occupy- 
ing the  .  deeper  textm-es  of  the  body,  and  often  of  chi'onic 
abscesses  pom-ing  out  matter  in  large  quantities,  and  in 
various  other  conditions  of  disease.  The  primary  object 
to  be  derived  from  pressure  is  that  above  stated,  of 
obliterating  the  tendency  to  the  formation  of  a  cavity. 
The  smallest  defect  in  apposition  of  the  opposing  sm-faces 
becomes  the  prelude  to  suppm-ative  action,  which  wiU 
probably  extend  its  influence  aroimd,  and  to  this  liabihty 
may  be  not  um-easonably  attributed  many  a  protracted 
recovery  from  a  veiy  simple  womid.  The  tendency  to 
suppuration,  and  the  inaptitude  to  assume  the  healing 
process,  may  be  aggravated  by  the  presence  of  au*  in  the 
wound,  which,  becoming  decomposed,  may  also  contribute 
to  its  inteiTuption.  To  what  size  a  cavity  within  the 
soUd  structures  of  the  body  should  be  reduced  to  render 
it  safe  from  suppurative  action  ;  or,  on  the  other  hand, 
to  enable  us  to  rely  on  its  obliteration  by  the  effusion  of 
lymph,  it  is  difficult  to  determine,  but  we  know  sufficient 
to  assert  that  obliteration  by  pressm-e  is  otu-  only  protec- 
tion against  a  process  which  must  gi'eatly  prolong  the 
period  of  recovery.  One  of  the  best  mecUa  by  which 
pressure  can  be  effected  is  cotton  wool,  an  agent  veiy 
imperfectly  represented  by  what  is  termed  "  wadding ;" 
which  consists  of  a  coarse  form  of  the  cotton  glazed  and 
rendered  firm  for  obtaining  amplitude  to  a  lady's  di-ess. 
The  cotton  wool  for  sm-gical  pm-poses  shoiild  be  fine 
in  texture,  white  in  colom',  and  perfectly  free  from  the 
shreds  of  the  hvisk  of  the  pod.  It  may  then  be  gi-eatly 
commended  for  its  softness,  and  especially  for  its  elasticity ; 
two  properties  which  render  it  especially  eligible  as  the 
medium  of  pressm-e.  It  is  easily  applied  and  as  easily 
removed,  unless  it  come  into  contiict  with  a  raw  or 
exudmg  smface.  In  recommending  the  efficacy  of  pi'essm-e 
in  the  treatment  of  all  wounds  fonned  over  cavities  in  the 
body,  it  is  necessary  to  remind  the  young  siu-geon  that 
;fche  principle,  excellent  as  it  may  be  when  emjjloyed  with 
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moderation,  may  be  rendered  injurious  and  defeat  its  own 
object  -when  employed  in  excess.  The  living  stractures 
will  recoil  against  such  pressm-e  as  may  injiu-iously  retard 
cu-cidation,  or  impair-  the  natm-al  sensibilities  of  the 
affected  pai-t  by  pressure  on  the  nerves  supplying  it. 
There  exists  a  rational  medium  at  which  a  large  wound 
may  obtain  by  pressure  a  sufficient  support,  short  of 
th&t  degree  by  which  either  the  cu'culating  or  the  nervous 
systems  of  the  part  may  be  injiuriously  involved.  Pressure 
is  also  a  most  valuable  agent  of  good  in  promoting  by  its 
stimulating  properties  the  absorption  of  fluids  or  even  ©f 
solid  structm-es  of  almost  any  morbid  character.  Its 
efficacy  in  efiectiug  absorption  of  the  infiltrated  fluids  of 
anasarca,  and  of  solid  oedema  of  the  limbs,  is  well  known, 
as  well  as  that  of  fluids  in  chronic  conditions  of  the  joints, 
of  hypertrophy  of  the  skin,  and  of  unhealthy  granulations  ; 
and  its  influence  has  been  called  into  requisition  for  some 
years  past  by  Dr.  Amott,  for  the  absorption  of  cancer  in 
the  breast  and  other  morbid  stnictm-es.  It  is  difficult  to 
imagine  an  agent  more  universal  in  its  operation  on  the 
economy  than  that  of  well-applied  pressure  for  the 
removal  of  morbid  deposits  and  the  promotion  of  healthy 
local  actions. 

When  the  edges  ai-e  brought  together  with  an  effort,  Sutures, 
and  the  surface  below  cannot  afford  an  entire  support  to  quired? 
the  flaps,  as  in  amputations,  we  have  recoiu'se  to  sutirres, 
as  also  when  the  flaps  are  very  loose,  and  not  easily 
adjusted  to  each  other ;  sutm-es  also  are  quite  requisite 
where  two  or  three  flaps  are  bi-ought  to  meet  in  a  point. 
This  we  occasionally  find  in  Taliacotian  operations.  After 
all  operations,  except  those  on  the  face,  and  the  exposed 
parts  of  the  neck  and  chest  in  women,  the  bringing  into  a 
general  contact  of  the  opposite  siufaces  is  all  that  is 
required.  Of  the  above  exceptions  I  shaU  speak  more  at 
length  hereafter. 

In  wounds  of  the  trunk  and  limbs,  and  also  in  ampu- 
tations, two  or  three  sutures  are  sufficient ;  the  intei-vals 
may  be  two  inches  or  more  in  length,  and  these  inteiwals 
should  be  occupied  by  plaster.  The  precision  and  exacts 
ness  of  the  union,  and  the  breadth  of  the  cicatrix,  is  com- 
paratively of  little  moment,  and  yet  some  care  should  be 
bestowed  that  the  apposition  of  the  two  surfaces  be 
tolerably  perfect.     The  only  excuse  for  negligence  in 
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carefully  adapting  the  two  sui'faces  together,  is  obtained 
from  the  fact  of  the  time  that  will  be  occupied  in  healing 
the  wound,  even  imder  favourable  circumstances,  whicli 
the  partial  heahug  by  granulations  on  the  sui-face  wiU  but 
slightly  prolong. 

There  are  various  forms  of  sutures  employed  in  surgery. 
The  office  of  a  sutiu-e  is  that  of  insuring  and  maintaining 
a  perfect  contact  of  two  oj)posing  edges.  The  form  of  suture 
employed,  will,  however,  deisend  on  the  nature  of  the  edges, 
the  depth  of  the  wound,  &c.  ;  for,  as  has  been  akeady 
observed,  it  is  needless  to  attempt  the  approximation  of 
the  upper  edges  of  a  wound,  unless  the  deeper  parts  and 
base  are  also  retained  in  precise  contact. 

The  "  quilled  suture  "  is  an  old  invention,  and  consists 
of  the  introduction  of  two  or  more  threads  through  a 

woimd  at  some  distance  be- 
low its  sm'face  ;  the  thi'eads 
being  tied  around  quills  or 
other  material  at  a  distance 
from  the  edges,  the  siufaces 
drawn  into  contact,  and  the 
cavity  obliterated.  But  it 
is  an  inefficient  antidote  to 
the  existence  of  a  cavity, 
unless  it  implicate  the  en- 
tire sm-face.  The  object  wiU 
be  yet  more  efficiently  at- 
tained by  the  force  of  ex- 
ternal pressure,  carefully  applied  to  the  skin  at  a 
distance  beyond  the  wound.  The  immediate  agent  em- 
ployed, is  either  soft  folded  lint,  or  what  is  termed  by 
the  French  school,  charpee,  or  masses  of  soft  cotton  wool. 
The  pressm-e  should  be  large  and  wide,  not  uecessai'ily 
limited  to  the  size  of  the  cavity,  but  extending  beyond  it, 
on  all  sides. 

"  The  unintemipted  suture  "  is  applied  by  uuintemipted 
sewing,  one  continuoiis  thread  being  passed  through  the 
opposite  edges  of  the  wound,  and  di-awn  tight.  It  is  a 
coarse  and  painful  agent,  and  possesses  this  decided 
objection,  that  when  divided,  the  whole  becomes  loose,  and 
is  no  longer  serviceable  in  any  part.  Tlie  common,  or 
interrupted  sutm-e,  is  a  great  improvement  upon  it, 
because  the  degree  of  tension  of  each  part  can  be  regu- 
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lated,  or  partially  removed  at  will.  The  necessity  of 
watching  each  part  of  a  wound,  in  the  progress  of  union, 
renders  it  very  necessary  that  we  retain  full  command  of 
the  individual  sutiu-es,  some  of  which  may  requu-e  early, 
others  later,  removal.  This  important  object  is  jjrecluded 
by  the  use  of  the  "  uninteiTupted  suture,"  which  is  rarely 
resprted  to  in  the  practice  of  eminent  men,  whether  in 
England  or  on  the  Continent.  It  is,  however,  occasionally 
employed  in  woimds  of  the  intestines.  In  the  common  or  inteiTupted 
inteiTupted  sutui'e,  the  thickness  of  the  thread  employed 
is  determined  by  that  of  the  substance  intended  to  be 
brought  into  contact,  and  the  force  requisite  to  effect  this 
object.  We  cannot  rely  on  the  efl&ciency  of  a  fine  thread 
if  force  be  requu-ed,  because  the  thread  would  cut  itself 
cut  by  absorption,  and  the  employment  of  a  coarse  thread 
would  be  equally  ill-selected  for  a  small  wound,  reqiuring 
an  exact  contact.  It  appears  to  me  unnecessary  to  dwell 
on  this  subject,  or  to  attempt  to  lay  down  any  precise 
rule.  I  content  myself  with  enforcing  the  principle,  that 
the  opposite  surfaces  of  a  wound  must  be  brought  into 
absolute  contact,  and  that  we  cannot  safely  rely  on  the 
aid  of  any,  but  a  thick  suture,  for  a  deep  wound,  by  which 
the  edges  are  well  suppoi"ted,  and  which  suture  would  be 
most  xmsuitable  to  a  woimd  through  the  skin,  requiring  a 
neat  and  perfect  adjustment. 

The  "  glover's  sutm-e "  coiTesponds  to  that  form  of  The  gloTer's 
stitch  employed  by  sempstresses,  which  is  termed  "hemng- 
bone."  It  is  rarely  or  never  employed  on  the  living  body, 
being  reseiwed  exclusively  for  the  arcana  of  the  dead- 
house,  where  it  is  highly  serviceable,  and  fi-om  which  we 
obtain  no  testimony  to  objections  that  might  otherwise 
be  ui'ged  against  it. 

The  form  of  sutm-e  commonly  employed  in  hare-lip  is  Twisted  su- 
called  the  "  twisted  suture,"  and  is  a  modification  of  the  ^'^^^ 
quilled  suture  of  the  old  school  of  sm-gery.  It  consists 
of  one  or  more  pins  which  are  introduced  across  the 
fissure  in  the  lip,  aroimd  which  is  twisted  strong  silk  in 
the  figure  of  8.  It  has  this  advantage  over  the  quilled 
sutiire,  that  it  substitutes  a  firm  and  solid  material  for  a 
soft  one,  it  diffuses  over  a  larger  sm-face  the  force  which 
retains  the  edges  in  apposition,  and  at  the  same  time 
It  insures  the  more  exact  adaptation  of  the  sides  of  the 
outer  wound.   This  additional  force  is  desirable,  inasmuch 
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as  we  Have  to  contend  in  hare-lip  against  the  tendency  to 
separation  caused  by  the  action  of  the  orbicularis  muscle. 

The  "shotted  suture"  is  a  modification  of  the  quilled 
sutm-e,  differing  from  it  only  in  the  natm-e  of  the  material 
employed.  Two,  three,  or  more  pieces 
of  fine  silver  wire  are  passed  across 
any  deep  wound  at  equal  distances 
from  each  other,  by  means  of  a 
slightly  cm-ved  needle.  The  two  ex- 
tremities of  each  wu'e  ai-e  passed 
thi-ough  a  small  hole  diilled  in  a  bar 
of  plated  metal,  the  length  of  which 
should  exceed  that  of  the  wound. 
The  wh-es  are  first  fixed  beyond  the 
bar  on  one  side  of  the  woimd,  by 
means  of  perforated  shot,  about  two 
of  which  may  be  strung  on  each  wii-e, 
and  compressed  by  means  of  a  pair 
of  pliers.  The  opposite  end  of  each 
wire  being  now  Strang  with  perforated 
shot,  the  wound  is  drawn  together,  the 
shot  pushed  up  to  the  bar  and  compressed,  as  on  the 
other  side.  The  supei-fluous  wire  may  be  cut  ofi"  with  the 
cutting-pliers.  The  shotted  suture  is  a  very  clean  and  neat 
method  of  adjusting  the  two  opposite  smfaces  of  a  woimd. 
It  is  a  manifest  improvement  upon  the  old  quilled  sutm'e, 
but  the  principle  of  its  application  is  the  same. 

I  know  no  objection,  commensm-ate  with  their  value, 
to  the  appUcation  of  sutures,  in  any  pai-t  of  the  body, 
whether  on  the  head,  trank,  or  limbs,  nor  to  then-  in- 
cluding any  stracture,  whether  cutaneous,  cellular,  fibrous, 
or  even  muscular.  They  are  certainly  of  little  value  when 
employed  to  retain  in  apposition  a  transverse  cut  through 
a  muscle,  unless  the  muscle  be  thoroughly  relaxed.  I 
am  aware  that  some  eminent  members  of  oui'  profession 
entertain  an  objection  to  the  application  of  sutures  on 
the  scalp,  and,  perhaps,  it  is  fortunate  that  the  natm-e  of 
the  wounds  in  the  region  is  such,  as  to  enable  us  to  resort 
to  the  use  of  plaster  with  equal  advantage.  I  cannot  say 
that  my  experience  justifies  this  apprehension.  I  have 
repeatedly  employed  them  in  every  form  of  scalp  wound. 

Woimds  on  the  face,  in  both  sexes,  or  on  the  neck  or 
upper  part  of  the  chest,  in  women,  requh*e  more  considera- 
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tion.  The  duty  of  the  siu-geon  consists  in  exercising  his  ^^j^'^j.^^^^* 
best  art,  in  concealing  deformity  ;  and  it  should  not  be  '  ' 
forgotten,  that  in  the  face,  the  seat  of  expression,  the 
sUghtest  defect  or  deformity  becomes  apparent  to  common 
observation.  It  is  within  the  range  of  our  art  to  unite  a 
small  woimd  with  such  precision  as  to  escape  detection  ; 
but  the  manipulation  must  be  perfect,  and  the  care,  the 
greatest  that  can  be  bestowed  upon  the  case. 

Young  persons,  some  years  under  puberty,  possess  this  ^1^^"^®^  °" 
advantage,  that   scars  fi'om  wounds  occasionally  wear 
away,  and  at  sixteen  or  seventeen  years  of  age  they  are 
often  obhterated.    Many  years  ago,  a  young  girl  was 
brought  into  St.  Bartholomew's  Hospital,  who  had  been 
bitten  by  a  dog  about  the  face,  neck,  and  extremities. 
The  dog,  in  fuU  conclave  of  the  medical  staff,  was  deemed 
rabid,  and  the  parts  were  all  excised,  partly  by  the  late 
Mr.  Earle,  and  pai-tly  by  myself    Each  wound  was  care- 
fully dressed.    The  girl  recovered,  and  became  a  nm'se  in 
the  ward.    Five  years  afterwards  I  examined  her,  and  not 
a  vestige  of  her  woimds  was  apparent.    If  a  scar  be  left 
on  the  face  consequent  on  an  operation,  or  on  the  surgical 
management  of  any  clean  wound,  the  blame  will  generally, 
and  often  justly,  rest  on  the  sm'geon.    The  woimd  should 
be  carefully  freed  from  its  blood,  and  rendered  perfectly 
dry.    The  edges  should  then  be  brought  in  exact  contact, 
if  necessary,  by  the  finest  sutiu-e.    This  necessity  will 
depend  on  the  form  of  the  woimd,  as  well  as  on  its  situ- 
ation ;  for  if  in  the  angle  of  the  nose,  or  in  the  immedi- 
ate neighbom-hood  of  the  mouth  or  eyelid,  the  efficient 
application  of  plaster  will  be  made  with  difficulty.  I 
employ,  both  in  ordinary  and  in  Taliacotian  operations, 
the  finest  needle  slightly  cmwed  at  the  point,  with  silk 
thread  to  correspond;  of  these,  two  or  three  may  be 
introduced,  or  even  more,  should  the  length  of  the  wound 
justify  it.    The  puncture  with  the  needle  should  be  made 
at  not  more  than  a  hue's  breadth  from  the  edge  of  the 
woimd,  brought  out  in  the  wound,  and  again  introduced, 
its  point  finally  appearing  at  the  same  distance  on  the 
opposite  side.    All,  or  several  of  the  sutures  should  bo 
passed  through  the  wound  before  any  of  them  are  tied. 
But  intervals  may  yet  remain  between  the  threads,  and, 
as  before  on  the  larger  scale,  so  these  intervals  shoidd  bo 
occupied  by  narrow  strips  of  plaster,  of  which  the  best 
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common  adhesive  jDlaster  of  om-  hospitals  is  pi-eferablc 
to  any.  Mr.  Liston  had  a  gi-eat  predilection  for  isinglass 
plaster,  but,  in  my  opinion,  it  has  jDOsitive  demerits.  It 
fails  in  giving  the  support  obtained  from  the  common 
adhesive  plaster  spread  on  linen.  It  certainly  presents  a 
very  clean  appearance,  but  it  is  required  to  be  fresh  when 
used,  for  the  important  purpose  of  retaining  together  large 
sm-faces,  and  is  comparatively  expensive  for  any  other. 
I  can  purchase  no  plaster  superior  to  that  used  in  St. 
Mode  of  np-  Bartholomew's  Hospital.  Of  such  plaster  two  nan-ow 
paying  pias-  g^j.jpg  ghould  be  cut,  and  warmed,  if  necessary,  aud  each 
should  be  applied,  by  one  half  of  its  length,  to  the  oppo- 
site surfaces  of  the  wound.  When  thoroughly  adherent, 
the  other  ends  of  each  strip  shoidd  be  di-awu  simultane- 
ously, but  slowly,  across  the  fissm-e,  and  as  soon  as  the 
edges  are  brought  into  perfect  contact,  and  eveii  draum 


closely  and  pressed  together,  the  plaster  should  be  fixed  on 
the  skin  beyond,  and  the  object  of  perfect  apposition  is 
attained.  There  is  no  reason  why  this  mode  of  applying 
the  strips  of  plaster  should  not  be  adopted  on  all  occa- 
sions, in  which  it  is  desirable  to  effect  an  exact  apposition. 

A  yet  more  ingenious  method  of  bringing  the  two  oijpo- 
site  sides  of  a  wound  iuto  exact  adaptation,  is  one  adopted 
by  my  son  at  St.  Bartholomew's  Hospital,  and  which 
consists  in  the  simultaneous  application  of  two  strips  of 
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plaster  in  a  straight  line  across  it.  This  is  eflfected  by 
passing  one  strip  tlii'ough  a  fissure  cut  in  the  other. 
In  the  diagrams  the  two  strips  are  represented  with  the 
adhesive  surfaces  directed  towards  the  eye.  In  fig.  1  an 
incision  is  made  in  the  fonn  indicated.  The  two  longitu- 
dinal flaps  thus  formed  are  now  doubled  backwards,  and 
made  to  adhere  to  the  sm-faces  on  which  they  fall.  In 
fig.  2  the  plaster  is  divided  by  four  smaU  incisions  made 


from  the  margins  inwards.  The  two  flaps  resulting  are 
folded  inwards,  giving  to  the  centre  a  naiTow  tongue  of 
thi"ee  thicknesses.  By  this  an-angement,  the  hnen  or 
inadherent  side  of  each  strip  will  be  presented  to  the 
surface  immediately  over  the  wound.  If  one  end  of  each 
strip  be  now  applied  on  the  opposite  sides  of  the  woimd, 
and  the  portion  corresponding  to  fig.  2  be  passed  thi'ough 
the  fissm-e  in  fig.  1,  the  two  edges  of  the  wound  may  be 
veiy  accurately  adapted  to  each  other.  The  exactness  of 
apposition  will  be  rendered  apparent  to  the  eye  if  the 
tongue  of  one  strip  be  formed  somewhat  less  broad  than 
the  opening  through  which  it  passes.  The  two  hands  are 
now  employed  in  the  same  action,  and  with  equal  force 
in  drawing  the  edges  of  the  woimd  together. 

With  a  view  to  prevent  the  imtation  of  plaster  or  its  ad- 
hesion to  the  fine  hair  on  the  skin  on  or  about  the  margins 
of  a  wound,  my  house-surgeon  is  in  the  habit  of  applying 
some  cotton  wool  to  the  plaster,  which  being  detached, 
leaves  sufficient  wool  adherent  to  the  plaster,  to  destroy 
its  adhesive  power  when  applied  on  the  skin. 

This  union  of  the  opposite  sides  of  the  wound  will 
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leave  little  or  no  cicatrix,  if  it  progi-ess  favom-ably.  The 
principle  of  this  junction  of  two  living  surfaces  is  distinct 
from  that  of  the  "  first  intention,"  which  is  efiected  by 


Union  by 
primary  ad- 
hesion. 


Lacerated 
wounds. 


the  organisation  of  interposed  lymph,  pom-ed  out  by  the 
vessels  of  each  surface,  for  the  express  ptirpose  of  filling 
an  interspace.  Here  there  is  no  interspace,  but  vessels 
simply  shoot  across,  and  unite  the  two  into  one.  The 
union  by  the  first  intention  is  indu-ect ;  this  is  immediate, 
being  perfected  in  the  com-se  of  twelve  or  eighteen  hours. 
This  process  was  first  described  by  Mr.  Paget,  and  to  it 
he  applies  the  term  "primary  acfliesion."*  I  had  often 
suspected  this  mode  of  healing,  though  I  had  never  veri- 
fied the  fact,  for  it  would  seem  impossible  that  lymph 
could  be  pom-ed  out  between  two  sui-faces  forcibly  brought 
into  perfect  apposition  with  each  other. 

It  is  to  be  regretted  that  we  have  it  not  in  our  power 
more  frequently  to  avail  om-selves  of  this  valuable  prin- 
ciple, in  the  vis  medicatrix ;  but  there  is  no  reason  why 
we  should  not  make  the  attempt,  and  from  which  no  evil 
can,  and  much  benefit  may,  arise .  Taliacotian  operations, 
for  obvious  reasons,  require  the  exercise  of  peculiar  care 
and  precision  in  the  adjustment  of  then*  opposite  surfaces, 
the  further  reference  to  which  will  be  considered  more  at 
length  under  that  subject. 

I  have  hitherto  confined  myself  to  remarks  on  the 
subject  of  clean  wounds  made  with  the  knife  ;  but  a 
different  proceeding  is  often  requh-ed  in  lacerated  woimds, 
esjjecially  on  the  face,  where  it  is  obviously  so  necessary 
to  make  the  attempt  to  restore  the  injured  smface,  as 


*  See  College  Lectures,  by  James  Paget,  for  1849. 
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much  as  possible,  to  its  natiu-al  appearance.  The  edges 
of  such  a  wound,  caused  by  violence,  may  be  more  or  less 
jagged  and  irregulai-.  In  non-exposed  pai'ts  of  the  body, 
the  nature  of  the  union  leaving,  as  it  necessarily  will  do,  a 
broad  and  in-egular  cicatrix,  is  comparatively  of  no  moment, 
provided  it  be  completed ;  but  when  occurring  on  the  face, 
it  demands  more  attention,  and  eveiy  means  should  be 
resorted  to,  with  the  consent  of  the  patient,  or  the 
parents,  if  in  the  case  of  a  child,  to  unite  the  wound  so 
effectually  as  to  prevent  the  deformity  of  a  futm-e  scar. 
The  resources  of  operative  sm-gery  may  very  properly  be 
resorted  to  in  converting  the  ragged,  into  a  clean  edge, 
which  shall  be  made  perfectly  to  correspond  with  the 
opposite  one. 

The  union  of  two  ragged  edges  of  a  wound,  however  Mark  of 
perfectly  effected  by  the  first  intention,  will  leave  a  scar  be  avdcied 
by  which  the  features  of  an  otherwise  beautiful  face  may  if  possible, 
be  deformed  for  hfe.*  It  is  the  duty  of  the  sm-geon  to 
endeavour  to  prevent  this  evil,  by  assimilating  the  wound 
as  much  as  possible,  to  that  made  by  a  clean  cutting 
edge.  To  accomplish  this  a  portion  of  the  skin  should 
be  sacrificed.  As  much  should  be  cut  away  with  a  sharp 
knife  as  will  get  rid  of  the  entire  ragged  portion  of  the 
woimd,  and  continued  until  the  opposite  edges  be  capable 
of  being  brought  into  perfect  contact.  The  same  neces- 
sity would  apply  to  wounds  infiltrated  with  dust,  or  dirt, 
or  fine  gi-avel,  the  presence  of  which  would  preclude  the 
chance  of  union,  either  by  primary  adhesion,  or  by  the 
first  intention.  All  the  integument  so  involved,  should 
be  carefully  removed  with  the  knife  or  scissors  ;  almost 
however  large  the  portion,  for  otherwise  it  will  probably 
slough.  If  the  dirt  can  be  dissected  from  off  the  inner  wounds 
surface  of  the  skin,  leaving  the  latter  still  forming  its  '^"ftl,' di^r'^t 
continuous  surface  with  the  surrounding  integuments,  it 
will  be  a  great  point  gained  ;  but  in  the  form  of  injmy 
alluded  to,  the  entire  skin  is  generally  more  or  less 
involved  throughout  its  substance.  If  so  large  a  portion 
of  skin  has  been  removed,  as  to  render  the  approxi- 
mation of  the  two  surfaces  difficult,  if  after  the  intro- 
duction of  a  suture,  (for  the  use  of  the  forceps  for  such 

_  *  Some  schemes  have  been  devised  for  the  subsequent  removal  of 
cicatrices— such  as  blistering  the  surface.  I  have  no  faith  iu  any  of  them. 
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a  purpose  is  inadmissible,)  a  space  remains  between  them, 
the  two  siu'faces  should  be  separated  with  a  fine  knife 
from  the  subcutaneous  tissue,  and  converted  into  flaps, 
the  extensibility  of  which  will  readily  admit  of  their  being 
brought  into  contact.  The  wound  should  be  carefully 
cleaned,  and  the  edges  united  by  one,  two,  or  three  fine 
sutm'es,  and  their  interstices  occupied  by  yet  finer  silk, 
passed  through  with  a  needle  not  larger  than  the  finest 
sewing  needle,  and  somewhat  cm'ved  at  the  point.  The 
former  may  include  the  euthe  substance  of  the  integu- 
ments, while  the  latter,  involving  a  depth  of  less  than  a 
line,  should  unite  the  opposite  sides  in  the  proportion  of 
about  foirr,  five,  or  even  six,  to  every  inch, 
integu-  Lacerated  wounds  are  often  attended  by  extensive 

meuts  dis-  .         ^.i-  ■  ■  m 

oi-tranised.  Separation  oi  the  mteguments,  or  the  mteg-ument  itself 
may  be  involved  in  the  laceration,  forming  a  large  flap 
infiltrated  with  dirt,  and  extensively  separated  fi.-om  the 
sun-ounding  skin.  The  question  arises,  what  should  be 
done  with  a  flap  so  circumstanced  1  Should  it  be  entirely 
removed,  or  an  attempt  made  to  retain  it  1  If  it  be  dis- 
organised, or  nearly  so  ;  if  the  subjacent  substance  be  also 
injured,  and  if  the  flap  be  nearly  insulated,  it  should  be 
removed,  and  the  surrounding  integuments  brought  for- 
ward by  every  means,  to  supply  its  place  ;  for  it  is  better 
to  remove  integument  that  will  in  all  probability  die, 
than  to  leave  it  to  slough.  As  a  general  principle,  how- 
ever, the  integument  is  too  valuable  a  structure  in  the 
economy  to  be  disposed  of,  without  good  and  sufiicient 
reason,  and,  with  the  above  exception,  it  shovild  be  in- 
variably retained  ;  for,  although  a  portion  may  slough, 
the  vitality  of  the  remainder  will  form  a  natm'al  invest- 
ment to  the  living  parts  beneath,  and  greatly  abridge  the 
duration  of  the  heahng  process.  Great  care  should  be 
taken  in  eff'ecting  the  closest  apposition  between  it,  and 
the  structures  beneath  and  around,  and  this  is  to  be 
obtained  by  applying  over  the  svuface  a  quantity  of  soft 
lint,  cotton  wool,  or  other  material,  rolling  the  pai-t  pretty 
firmly  with  a  calico  roller,  and  uniting  the  flap  as  gene- 
rally as  possible  with  the  healthy  integument  ai'oimd,  by 
means  of  sutm'es. 
Dressing  of  The  after-di'essing  of  a  wound  resulting  fi-om  a  capital 
wounds      operation,  is  a  subiect  of  no  slight  importance  to  the  issue 

after  opera-     1     ,         '  ,  ,.       ,       ,  -n ,  i      ij  i 

tions.        of  the  case,  and  proportionate  skill  and  cai*e  should  be 
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bestowed  upon  it.  It  is  presumed  that  every  requisite 
attention  has  been  paid  to  the  comfort  of  the  patient, 
both  mentally  and  bodily,  and  that  every  source  of  irrita- 
tion has  been  carefully  avoided.  As  rest  and  perfect 
quietude  are  so  indispensable  to  the  healing  process,  some 
attention  should  be  bestowed  on  the  position  of  the 
patient  while  in  bedj  the  position  being  selected  in 
reference  not  only  to  the  comfort  of  the  patient,  but 
also  to  the  necessities  of  the  surgeon  in  dressing  the 
wound.  The  first  question  relates  to  time  ;  imder  usual 
cii'cumstances,  of  large  wounds  especially,  as  after  ampu- 
tation, two  entne  days  may  be  allowed  for  union,  before 
the  wound  is  exposed ;  but  although  this  i-ule  may  be 
generally  resoi-ted  to  as  a  safe  guide,  yet  it  is  subject  to 
modifications  from  simdry  causes,  of  which  the  following 
are  among  the  most  prominent : — 1st.  Distension  of  the 
wound  from  hsemoiThage  dm-ing  the  first  six  hours,  after 
the  patient  has  been  placed  in  bed  ;  or  indeed  discomfort 
from  any  local  cause.  2nd.  Foetor  perceptible  through 
the  dressings,  a  not  infrequent  indication  during  the 
height  of  summer.  3rd.  The  great  probability  that  the 
process  of  healing  by  du-ect  adhesion  has  failed,  often 
indicated  by  a  tinge  of  redness  on  the  edges  of  those 
parts  of  the  woimd  readily  exposed  to  the  eye.  Either 
of  the  above  conditions  justify  di-essing  as  early  as  the 
thirty-sixth  hour,  or  even  earlier,  but  as  a  general  ride, 
forty-eight  to  seventy-two  hours  may  be  allowed  to  pass 
with  safety,  and  in  some  cases,  such  as  hare  lip  or  fissured 
palate,  from  four  to  ten  days,  or  longer. 

For  this  secondary  operation,  every  preparation  should  Groat  caro 
be  carefully  made,  and  the  most  delicate  manipulation  Messing 
employed  by  the  surgeon.     A  good  light  should  be  wouuds. 
insm-ed,  sponges,  hot  and  cold  water,  plaster,  already  cut 
into,  strips,  eveiything  should  be  in  a  state  of  preparation 
as  exact,  as  though  required  for  the  operation  itself  The 
wound  should  be  partially  exposed  by  the  gradual  removal 
of  the  old  strips,  to  be  effected  by  raising  each  end  from 
the  skin,  towards  the  centre,  in  order  to  prevent  separa- 
tion of  any  portion  of  the  uniting  wound  by  drawing  it 
asimder,  and  detaching  the  new  adhesion.     If  the  old 
plaster  adhere  to  the  fine  hair  of  the  skin,  it  should  be 
detached  slowly  by  pressing  the  finger  close  along  the 
line  of  its  separation,  and  rather  by  pressing  the  skin 
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from  the  plaster,  than  by  drawing  the  plaster  from  the 
skin.  It  is  advisable  to  shave  the  fine  hah*  thus  involved, 
or  to  cover  it  permanently  with  plaster,  at  the  time  of 
the  operation.  As  soon  as  a  strip  of  the  first  plaster  is 
removed,  the  sm-face  should  be  washed,  or  rather  bathed 
with  tepid  water,  and  a  fresh  strip  applied,  either  in  one 
breadth,  or  divided  into  two,  and  simultaneously  applied 
in  the  manner  already  described.  This  will  depend  on 
the  degree  of  dragging  to  which  the  wound  is  Hable  from 
position  or  other  causes.  Other  portions  of  plaster  may 
then  be  successively  removed,  and  fi'esh  plaster  applied  as 
before. 

Having  alternately  exposed  piecemeal  the  entire  siu'- 
face,  we  shall  be  able  to  form  a  tolerably  correct  opinion 
as  to  its  internal  state,  and  to  determine  how  far  we 
can  rely  on  the  hope  of  union  by  the  first  intention.  If 
its  edges  are  pale,  and  not  marked  by  a  blush  of  con- 
gestion, if  the  wound  be  free  from  pain,  and  cky,  and  not 
distended,  and  the  margins  do  not  separate  and  retract 
on  removing  the  plaster,  an  important  step  towards  its 
recovery  has  been  taken,  and  the  critical  stage  is  passed. 
But  if  the  converse  of  these  conditions  hold, — if  sanioiis 
fluid  oozes  from  the  cavity, — if  the  margins  be  dis- 
colom-ed  with  a  tinge  of  congested  vessels,  and  separate 
on  carefully  removing  theu-  support, — if  the  lead  con- 
tained in  the  plaster  be  acted  on  by  the  sulphiu-etted 
hydrogen  evolved  from  the  wound,  we  have  then  too 
much  reason  to  infer  that  the  process  of  union  has  been 
arrested,  or  at  best  but  partially  elfected.  By  this  know- 
ledge, which  may  always  be  attained  with  some  certainty, 
the  new  dressing  should  be  greatly  modified.  If,  at  the 
expiration  of  thirty-six  or  forty-eight  hom's,  the  wound 
present  the  characters  above  described,  it  is  obvious  that 
we  cannot  hope  for  early  union,  and  certainly  not  for 
union  by  the  first  intention.  Under  these  circumstances, 
the  sutures  should  be  removed,  and  the  wound  thoroughly 
cleaned  by  means  of  a  current  of  warm  water  repeatedly 
squeezed  from  a  sponge.  Great  care  should  be  taken 
throughout  the  dressing  to  maintain  whatever  imion  has 
been  eff'ected,  by  retaining  one  or  more  pieces  of  plaster 
upon  it. 

Supposed  I  have  often  heard  the  above  congestion  of  the  siuround- 
lutureT^     ing  skin  referred  to  the  presence  of  the  sutm-es.  I  greatly 
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doubt  the  soundness  of  the  mference.  The  redness  of 
the  skin  is  simply  an  indication  of  what  is  passing  in  the 
wound ;  for  when  the  wound  is  shallow,  or  not  very 
extensive,  we  do  not  so  frequently  observe  that  symptom, 
which  is  common  enough  in  amputations,  or  in  wounds 
made  for  the  removal  of  large  tumors.  Moreover,  we 
usually  find  the  absence  of  union  over  the  almost  entire 
surface  in  such  cases,  which,  if  dependent  on  the  sutures, 
would  have  failed  to  unite  at  the  stuface  only.  The 
sutures  should  be  removed,  the  rather  that  they  are  no 
longer  available  to  any  useful  pm'pose,  and  they  may,  and 
probably  will,  aggi'avate  the  evil  already  commenced.  In 
this  condition  it  is  useless  to  attempt  to  bring  the  sides 
together  with  any  hope  beyond  that  of  preventing  further 
separation.  The  plaster  becomes  therefore  a  passive 
rather  than  an  active  agent,  and  its  appUcation  may  be 
limited  to  the  extremities  of  the  wound,  the  interval  being 
occupied  with  water-di-essing,  or  a  light  poultice  of  linseed, 
with  which  chlorinated  lime  may  be  combined  if  the  edges 
of  the  wound  show  any  tendency  to  slough,  and  the  fcetor 
be  positive.  After  the  first  dressing,  whatever  its  condi-  P^^'iy  dreas- 
tion,  the  wound  wiU  require  its  repetition  daily. 

One  of  the  most  remarkable  relics  of  the  barbarous  Poultices, 
surgeiy  of  the  past  age  is  the  universal  employment  of 
poTiltices,  whether  of  bread  or  linseed  meal.  Indis- 
criminately used  to  aU  surfaces,  whether  exposed  or 
otherwise,  I  believe  thei-e  exists  a  foiTuidable  balance 
against  them  ;  but  when  carefuUy  made  and  employed 
with  discrimination,  they  ai-e  not  without  their  advantages. 
What  application  could  be  selected  productive  of  more 
discomfort  to  a  wound  than  a  large  thick  mass  of  half- 
dried  linseed  meal  of  the  weight  of  from  one  to  two 
pounds,  and  this  upon  an  exposed  and  sensitive  surface  ; 
or  similar  masses  of  half-crumbled  bread,  which  latter, 
employed  on  the  svuface  of  the  person  of  a  child,  or  even 
on  that  of  an  adult,  ahnost  invariably  produces  pustular 
eruption  1 

Poidtices  are  objectionable  on  exposed  surfaces,  and 
more  especially  when  applied  thick.  They  were  most 
properly  denounced  by  the  late  Mr.  Liston,  and  exploded 
from  his  treatment  ;  and  yet,  when  well  timed,  and  well 
made,  no  kind  of  application  is  more  suitable.  Tlieir 
employment  should  be  restricted  to  the  outer  skin.  They 
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should  be  made  light,  smoothly  spread,  and  if  a  small 
quantity  of  any  simple  unctuous  substance,  such  as  oil  oi- 
lard,  be  combined  with  them,  no  material  is  more  efficacious 
in  maintaining  an  uniformity  of  temperature  of  the  sm-face, 
or  is  more  cleanly  in  its  operation,  than  a  linseed  poultice. 
But  they  are  often  unsuitable  to  a  raw  surface,  or  even  to 
a  raw  edge.  As  a  dressing  to  an  idcer,  or  to  most  forms 
of  open  wounds,  they  are  less  efficacious  than  the  water- 
ch-essing,  made  by  the  application  of  wet  lint  or  linen,  the 
moisture  of  which  is  retained  by  a  covering  of  oiled  silk. 
They  are  inferior  to  raw  cotton  as  a  dressing  in  small  or 
large  sloughs,  such  as  those  occm-ring  in  bed-ridden  i)eople. 
When  But  as  an  application  to  an  advancing  or  a  discharging 
appUcabie.    ^bscess,  or  to  a  painful  joint,  as  employed  by  Mi-. 

Abernethy,  they  have,  in  my  opinion,  no  superior.  The 
idea  formerly  prevailing,  that  they  possessed  stimulating 
properties,  and  the  vulgar  notion,  that  they  exert  a 
drawing  power  employed  for  the  pm'pose  of  bringing  a 
foreign  body  to  the  surface,  is  long  since  exploded  by  all 
reflecting  men. 

In  cases  of  foetid  wounds,  we  occasionally  resort  to  the 
addition  of  carbonaceous  matter ;  such  as  powdered 
chai'coal,  combined  with  bread  crumb  or  yeast,  can'ot,  &c. 

In  aU  foetid  sores  the  employment  of  powdered  chai-coal 
is  valuable  as  a  disinfecting  agent.  Principally  to  the 
investigations  of  Dr.  John  Stenhouse,  we  owe  the  know- 
ledge of  the  fact  that  under  certain  circumstances  chai'coal 
possesses  the  property  of  largely  and  greedily  absorbing 
various  gases,  whether  offensive  to  om*  senses  or  other- 
wise, and  of  effecting  their  rapid  and  complete  oxydation. 

Numerous  and  satisfactory  experiments  have  demon- 
strated the  practical  utility  of  charcoal  when  appUed  to 
these  purposes.  Charcoal  has  long  been  applied  for  the 
pui-pose  of  pm-ifying  water  by  means  of  a  filterer,  and  it 
is  equally  apjilicable  to  the  pmnfiication  of  conmion  air 
when  filtered  through  it.  The  properties  of  the  charcoal 
are  permanent  and  may  sei-ve  the  office  of  a  pm'ifier  for 
any  reasonable  length  of  time,  pi-ovided  it  be  heated 
occasionally  in  order  to  dispel  the  gases  with  which  it 
may  have  become  saturated.  This  important  property  of 
80  readily  attainable  an  agent  as  powdered  cliai'coal  merits 
universal  recognition,  and  it  should  be  freely  resorted  to 
in  aU  examples  of  foetid  sores  both  for  the  benefit  of  the 
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patient  and  his  attendants.  The  charcoal  may  be  applied 
by  means  of  ganze  bags  of  three  or  four  inches  in  diameter, 
and  lightly  filled  with  the  powder.  Two  or  more  of 
which  may  be  hung  about  the  cradle  placed  over  the 
sore.  It  may  also,  as  established  by  old  custom,  be 
applied  in  poultices  or  other  various  forms  of  local  applica- 
tions whenever  the  sore  assumes  a  foetid  character. 

When  an  abscess  under  the  skin  has  reached  its  period  ^^^9^^"*^^ 
of  maturity,  the  matter  should  ordinarily  be  evacuated,  sions  for 
either  l)y  puncttu-e  or  by  incision.  The  selection  of  the  t^e'contents 
one  or  the  other  of  these  two  modes  will  depend  on  the  ofanab- 
size  of  the  abscess,  on  its  degree  of  matm-ity,  and  on  the 
constitution  of  the  patient.  The  difference  between  the 
two  modes  of  operating  consists,  in  the  first,  that  of  with- 
di'awing  the  instrument  employed  thi-ough  the  orifice  by 
which  it  was  inserted  ;  and,  in  the  second,  that  of  enlarg- 
ing the  wound  beyond  the  breadth  of  the  instrument,  by 
incising  the  wall  of  the  abscess  to  a  greater  or  less  extent. 
If  the  abscess  be  large,  it  is  highly  probable  that  the 
process  of  suppuration  will  continue  after  the  matter  has 
been  removed  ;  therefore,  it  is  not  expedient  to  rely  on  a 
mere  pimcture,  imless  with  a  very  broad  instrament,  lest 
the  outer  wound  close,  and  a  second  opening  become 
necessary.  If,  in  the  case  of  abscesses  of  a  chronic  form, 
the  incision  should  be  only  sufficiently  large  to  permit  the 
contents  to  pass  through,  where  we  can  entertain  a 
reasonable  hope  that  the  cavity  will  become  obliterated. 
More  generally,  however,  the  abscess  continues  to  discharge 
more  or  less  copiously,  and  under  these  circumstances  the 
incision  should  be  large  and  the  wound  left  open,  a  large 
fold  of  lint  being  applied  and  carried  to  the  bottom  of  the 
cavity. 

In  every  common  phlegmonous  abscess  of  the  sub-  Exactpenod 
cutaneous  tissue,  there  exists  a  stage  of  progress  towards  ingSnab"'^" 
its  consummation,  a  stage  of  maturity,  and  a  stage  of 
absorption  of  the  material  composing  the  walls  of  the 
abscess  next  the  skin.  If  the  matter  be  evacuated  durmg 
the  first  stage,  the  suppurative  action  is  not  exhausted, 
the  outer  wound  will  readily  heal,  and  the  suppurative 
process  wiU  continue  uninteirupted.  The  period  of 
maturity  of  the  abscess  is,  by  this  untimely  operation, 
postponed  probably  for  some  days,  in  consequence  of  the 
cyst  havmg  been  partially  relieved  of  its  contents.  This. 
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is  the  general  history  of  small  abscesses,  which,  having 
been  ineffectually  punctured  by  patients  themselves,  and 
relieved  for  the  moment,  regain  their  former  energy,  and 
iiltimately  demand  the  aid  of  the  sm-geon  for  then- 
permanent  cm'e. 

The  third  stage  is  characterised  by  thinning  of  the 
cutaneous  wall,  which,  congested  with  blood,  becomes 
every  day  less  amenable  to  the  healing  process,  and  if  the 
abscess  has  long  passed  its  period  of  matm-ity,  the  integu- 
ment when  divided  will  shrink,  or  become  absorbed,  and 
an  ulcer  wiU  succeed.  This  also  is  the  histoiy  of  the 
frequent  extensive  tdcerations  in  the  groin,  foimd  in  the 
venereal  wards  of  oui-  hospitals,  in  which  either  the  abscess 
has  been  brought  to  a  crisis  at  too  late  a  stage  for  the 
recovery  of  the  integuments,  or  has  been  allowed  to  burst 
through  the  attenuated  skin,  without  the  aid  of  the  knife. 
In  this  latter  stage,  an  incision,  large  in  proportion  to  the 
size  of  the  abscess,  should  be  made  along  its  long  axis. 
Of  late  years  the  vertical  direction  is  recommended  for 
division  of  abscesses  in  the  groin,  although  the  axis  be 
transverse.  This  practice  is,  I  beheve,  universally  adopted 
by  Mr.  Lawrence. 

The  second  stage  occupies  but  a  brief  interval,  and  is 
characterised  by  severe  pain,  fullness  and  discoloration 
of  the  skin  increasing  up  to  the  centre.  If  the  health  be 
vigorous,  and  the  constitution  sound,  and  the  precise  day 
or  even  hour  well  selected,  a  simple  punctm-e,  that  wiU 
permit  the  escape  of  its  entire  contents,  will  generally 
suffice  for  the  cm-e.  For  a  mere  puncture,  a  large  com- 
mon lancet  may  be  employed  ;  for  an  incision,  which  is 
much  more  frequently  required,  either  a  fine  straight 
knife,  or  an  abscess-lancet  is  preferable.  The  point  of  the 
instrument  should  be  introduced  at  half  the  length  of  the 
projected  incision  from  the  centre,  and  cai-ried  rapidly 
across  to  a  corresponding  point  on  the  opposite  side. 
Yet  I  think  I  have  observed  that  the  rapidly  executed 
division  of  inflamed  and  very  susceptible  skin  creates 
more  severe  and  protracted  suftering,  than  when  exe- 
cuted with  more  deliberation.  When  the  wound  is 
small,  it  is  generally  desirable  to  introduce  a  few 
threads  of  lint  into  the  cavity,  to  prevent  its  union 
by  the  first  intention,  and  by  which  a  second  operation 
may  be  rendered  uecessaiy.    Collections  of  matter  occur- 
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ring  in  weakened  constitutions  should  be  generally 
opened  early,  to  prevent  the  abscess  degenerating  into 
an  idcer,  the  fi'equent  consequence  of  thinning  of  the 
entire  cutaneous  wall  from  the  absence  of  sufficient  power 
to  make  it  point. 

Connected  also  with  the  subject  of  wounds,  and  inci-  Tetanus, 
dental  to  the  occurrence  of  local  injury,  whether  the  result 
of  accident  or  of  surgical  operation,  is  that  of  tetanus. 
Tetanus  is  an  affection  of  the  nervous  system,  in  which 
the  muscular  fi-ame  becomes  the  seat,  first  of  spasm,  and, 
secondly,  of  permanent  and  painful  contraction.  This 
horrible  disease  manifests  itself  by  a  sense  of  stiffness  in 
the  muscles  of  the  jaw,  which  is  occasionally  mistaken  for 
rheumatism.  As  it  advances,  the  muscles  of  the  back  of 
the  neck,  back,  chest,  abdomen,  and,  finally,  the  extremities, 
become  involved  in  one  universal  cramp.  Each  muscle 
is  raised  into  a  hard,  rigid  swelling ;  fixing  the  body 
immoveably,  and  producing  excruciating  pain.  Horn" 
after  hour  but  adds  to  the  extent  of  the  pai-ts  involved, 
and  to  the  intensity  of  the  disease,  till  death  puts  an  end 
to  the  patient's  sirffering.  This  crisis  occurs  on,  or  about, 
the  third  or  fourth  day  from  its  first  appearance.  In  some 
cases,  and  not  the  least  severe,  the  spasm  is  nearly 
confined  to  the  head  and  trunk,  the  extremities  being 
left  tolerably  free. 

Occasionally  we  find  strange  and  unaccoimtable  re- 
missions of  the  symptoms  ;  and  patients  have  been  known 
to  rise  up  from  bed,  believing  the  disease  to  have  left 
them.  But  it  is  rarely  that  tetanus  ends  but  with  the 
death  of  the  affected  person  ;  though,  like  some  other 
affections  of  the  nervous  system,  a  temporary  but  most 
deceptive  lidl  of  all  the  symptoms,  is  followed  by  their 
sudden  recmTcnce,  and  death  ends  the  struggle. 

Every  remedy  that  ingenuity  could  devise  has  been  inefficiency 
more  or  less  fmitlessly  apphed  to  arrest  the  progress  of  commo^r 
this  fatal  malady.    Depletives  of  all  kinds,  purgatives,  o'^p'oyed. 
narcotics,  antispasmodics,  sedatives,  counter- in-itants,  all 
have  failed.    Here  and  there  a  case  of  partial  success,  and 
even  of  complete  recovery,  gives  a  temporaiy  eclat  to  a 
new  remedy.    Of  all  these  agents,  perhaps  opium  is  the 
best,  but  it  must  be  administered  freely,  and  without  fear. 
The  largest  doses  alone  aff'ord  any  chance  of  benefit.  To 
trace  the  already  well-trodden  ground  of  past  cxperimcutj 
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is  to  trifle  with  human  Hfe,  and  to  exhibit  a  pusillanimity 
of  conduct  unworthy  a  profession  that  daily  enters  into 
the  contest  with  death.     Better  that  the  patient  die 

Case.  under  opium,  than  under  tetanus.  I  have  recently 
witnessed  the  dying  pangs  of  a  fine  young  officer,  who, 
in  taking  a  loaded  horse-pistol  from  his  carpet-bag, 
accidentally  struck  the  trigger,  and  the  ball  passed 
through  his  hand.  I  removed  the  third  finger  and  meta- 
carpal bone.  The  wound  progi-essed  well,  and  was  rapidly 
healing  with  florid  and  healthy  granulations,  when,  as  late 
as  the  twelfth  day,  tetanus  aj^jDeared,  with  spasm  occuiTing 
about  every  minute,  in  the  right  serratus  magnus  muscle, 
and  pain  around  the  origin  of  the  diaphragm.  The  disease 
had  existed,  though  slightly,  for  twenty-four  hom'S,  when 
I  was  called  to  him.    In  conjunction  with  Mr.  Lobb,  I 

Opium.  ordered  him  forty  di'ops  of  laudanum  every  two  hom's,  and 
the  jjaiu  remitted.  In  six  hom-s  it  retm-ned  with  more 
violence  in  the  same  regions.  His  pulse  was  130  ;  his 
countenance  betokened  intense  suffering ;  his  breathing 
was  rapid,  and  he  sweated  profusely.     I  ordered  him 

Chloroform,  chloroform  occasionally  through  the  night.  This  agent 
was  administered  twice,  and  each  time  with  gi-eat 
temporary  relief.  On  the  following  morning,  he  was  yet 
more  suffering ;  pulse  140  ;  jaw  fixed,  but  not  closed. 
Intense  pain  in  the  chest  and  back  of  the  neck.  I 
administered  chloroform,  and  requested  it  might  be  used 
continuously  till  the  hour  of  our  next  visit.  The  instant 
he  was  brought  under  its  influence,  he  sank  hack  into  a 
tranquil  sleej),  and  his  jndse  and  breathing  fell  to  their 
natural  standard.  He  appeared  perfectly  fi-ee  fi"om 
disease.  In  this  condition,  constantly  phed  with  chloro- 
form, he  remained,  without  the  intermission  of  a  moment's 
suffering,  for  six  hours  and  a  half  The  instant  he  awoke, 
the  enemy  was  at  hand,  and  he  screamed  with  agony. 
He  had  an  enema  of  tm-pentine,  and  his  back  was 
blistered.  At  the  imprudent  request  of  an  attendant,  he 
put  out  his  tongue,  and  the  jaw  closed  upon  it,  and  would 
have  severed  it  in  two,  but  for  our  assistance  in  wedging 
the  teeth  asunder  with  tlie  handle  of  a  spoon,  the  first 
instiniment  at  hand.  His  death  was  now  certain,  and  I 
resolved  he  should  die  under  chloroform,  which  was  again 
administered  for  thhteen  hours  without  remission  !  The 
drug  then  failed  us ;  he  became  so  tolerant  of  its  action, 
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or,  perhaps,  his  sufferings  were  so  great,  that  the  pains 
gained  the  ascendant,  and  he  died  in  torture  in  forty-two 
hours. 

In  this  case,  I  think  I  may  be  said  to  have  fairly  tested 
the  merit  of  anaesthetic  agents,  which  are  invaluable  in 
their  power  to  arrest  suffering,  but  possess  not  the  slightest 
power  in  contending  against  the  disease  itself.  Should 
another  case  occur  to  me,  I  should  be  disposed  to  apply 
the  actual  cautery  fi-eely  imder  chloroform,  along  two- 
thirds  of  the  length  of  the  spine.  T  had  no  hope  of  benefit 
from  amputation  of  the  arm.  The  question  might  have 
been  raised  had  I  seen  this  patient  at  the  date  of  the 
first  symptoms,  which  advanced  very  slowly  for  the  first 
thirty-six  hours.  Of  one  thing  I  feel  very  certain,  that 
the  administration  of  any  agent  that  promotes  weakness, 
ministers  to  the  disease. 


78 


OPERATIVE  SURGERY. 


CHAPTEE  IV. 

ON  DISLOCATIONS. 

OBJECTIONABLE   NOMENOLATTJKE   EMPLOYED  IN   REFERENCE  TO  DISLOCA- 
TIONS  PRINCIPLES   OP   REDUCTION  —  INFLUENCE   OF   MUSCLES  IN 

PREVENTING    REDUCTION  INFLUENCE   OP   MUSCLES   IN  EPFECTINO 

REDUCTION  COMPLETE  AND  PARTIAL  DISLOCATIONS — EARLY  RE- 
DUCTION MOST  READILY  EFFECTED — PERIOD  AT  WHICH  REDUCTION 
MAY  BE  ATTEMPTED  IN  OLD  DISLOCATIONS  :  1.  INORGANIC  CON- 
TRACTION   OF    MUSCLES  ;     2.     FIBROUS    ADHESIONS  ;    3.  FIBROUS 

SUBSTANCE  OCCUPYING  SOCKET — GRADUAL  EXTENSION  APPLICATION 

OF  AGENTS  OF  EXTENSION  —  OBJECTIONS  TO  APPLICATION  OF  EX- 
TENDING FORCE  TO  THE  DISLOCATED  BONE — EVIDENCE  OF  REDUC- 
TION— SPECIAL  DISLOCATIONS  DISLOCATION  WITH  FRACTURE. 

Nomenda-  By  the  teitn  dislocation,  is  understood  a  displacement 
by  violence  of  any  part  of  the  osseous  components  of  a 
joint  from  the  remainder.  The  word,  however,  is  illogi- 
cally,  but  too  frequently  applied  to  the  joint  itself,  and 
the  only  justification  of  its  use,  woidd  be  a  displacement 
of  the  entire  joint  in  relation  to  the  rest  of  the  skeleton. 
Thus  we  speak  of  dislocation  of  the  ancle,  instead  of  that 
of  the  foot ;  dislocation  of  the  elbow,  instead  of  that  of  the 
ulna  or  radius.  The  shoulder-joint,  for  example,  is  com- 
posed of  the  humerus  and  scapula.  If  we  employ  the 
term  "  dislocation  of  the  shoulder,"  we  should  mean  dis- 
location of  both  bones  from  the  chest,  but  we  do  intend 
to  express  simple  displacement  of  the  humenis  from  the 
scapula.  The  objections  to  this  false  nomenclature  are 
greater  than  the  natm'e  and  objects  of  this  work  admit 
of  the  further  exposition.  A  joint  is  the  seat  of  dis- 
location, when  any  of  its  bones  are  separated  from  the 
rest  by  displacement  ;  and,  looking  alone  to  the  cause  of 
the  injury  thus  sustained,  we  are  justified  in  applying 
the  term  dislocation  to  the  bone  only  that  is  displaced, 
viz.,  that  which  is  the  more  remote  from  the  trunk. 
Dislocation  of  the  foot  is  the  result  of  violence  directed 
against  the  foot  itself,  and  not  against  the  leg.  Disloca- 
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tion  of  the  humeiiis  is  the  result  of  violence  directed 
against  the  arm,  and  not  against  the  scapida. 

A  good  knowledge  of  the  subject  of  dislocations  should  Necessity 
be  possessed  by  every  sui-geon,  for  there  is  no  accident,  [ng  a  know- 
the  ill-management  of  which  more  frequently  leads  to  '^'^^®(,°^^j„Qg 
discontent  and  Htigation  than  this.    Although  the  sym- 
ptoms of  the  majority  of  dislocations  ai-e  palpable,  and 
cannot  be  mistaken  by  a  person  of  average  obsei-vation, 
yet  many  are  very  obscm-e  and  intricate  in  then-  signs, 
and  requii'e  long  study  and  careful  examination,  before 
a  decided  opinion  can  be  foi-med  as  to  their  natm-e.  No 
surgeon  is  exempt  from  this  responsibility,  and  in  order 
to  facilitate  his  decision,  the  bones  of  the  extremities,  at 
least,  should  form  a  part  of  the  apparatus  of  his  surgery  ; 
a  glance  at  which,  once  or  twice  in  the  course  of  every 
year,  would  prove  not  unprofitable. 

Before  proceeding  to  the  description  of  dislocations  m  Pi'inciples  of 
detail,  I  am  desirous  of  commenting  briefly  on  the  subject 
of  the  principles  which  ought  to  guide  our  management, 
and  in  which  I  propose  to  combat  certain  opinions,  and 
a  generally  adopted  practice,  that,  in  my  judgment,  are 
en'oneous. 

The  affected  bone  is  dislocated  from  its  socket,  gene- 
rally, in  consequence  of  the  violence  of  a  blow  it  has 
experienced.  It  remains  dislocated,  in  consequence  of  the 
tension  of  the  muscles  inserted  into  it,  which  become  the 
subject  of  a  tonic  contraction.  This  state  continues,  so 
long  as  the  limb  remains  rmdisturbed  by  the  efforts  of  the 
surgeon  to  reduce  it.  But  no  sooner  is  the  attempt  made  influence  of 
to  elongate  the  limb,  than  the  same  muscles,  one  and  all,  °"^«iea. 
start  into  sudden,  and  violent  contraction,  as  thoiigh  for 
the  express  piu^ose  of  preventing  the  descent  of  the 
bone.  In  this  unequal  struggle,  they  contend  against 
the  yet  more  powerful  agents  of  traction  by  pullies, 
yielding  their  groimd  inch  by  inch,  till  the  bone  is 
restored  to  its  noi-mal  position,  when  they  retire  from 
the  contest,  and  instantly  resume  their  former  state  of 
repose.  In  the  case  of  the  dislocation  of  a  large  bone, 
the  power  exerted  by  the  muscles,  in  order  to  retain  it  in 
its  false  position,  is  enormous,  as  may  be  readily  inferred 
from  the  force  employed  to  counteract  them  ;  and  this 
force  is  also  continuous  throughout  the  whole  period 
of  the  attempt  at  reduction ;    their  contractile  power 
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becoming  probably  greater  as  the  boue  descends,  and 
approaches  the  range  of  the  ordinary  contractihty  of  its 
muscles. 

It  does  not  appear  very  reasonable  to  suppose  that  a 
force  like  that  employed  to  reduce  a  bone,  fixed  by  some 
of  the  largest  muscles  in  the  body,  and  often  reachmg 
that  of  several  himdred  weight,  could  be  diverted  fi'om 
its  straight  line  to  any  useful  pm-pose,  by  the  mechanical 
pressm-e  of  the  hand,  or  even  rotated,  by  the  unassisted 
Interference  effort  of  ouc,  or  even  of  two  persons.  Yet  sm-geons  often 
geon  during  Credit  to  themselves  for  reducing  the  bone  by  such 
reduction  manoeuvi'es  ;  such  as  rotating  the  femur  inwards,  after 
useless.  extension  of  the  limb,  for  the  pm-pose  of  raising  the  head 
of  the  bone  into  its  socket,  or  raising  the  head  of  the 
humeras  in  like  manner,  in  dislocation  of  that  bone  down- 
wards, into  the  axilla.  An  experience  of  thii-ty  years  of 
every  variety  of  dislocation,  in  St.  Bartholomew's  Hospital 
and  elsewhere,  long  since  taught  me  the  futility  of  such 
attempts,  and  I  am  strongly  of  opinion,  that  the  a^jparent 
success  which  occasionally,  though  rarely,  attends  them,  is 
due  to  accident  alone.  If  the  head  of  the  femur,  for 
example,  be  di-awn  down  insufficiently,  so  that  it  rests  on 
the  outer  margin  of  the  brim  of  the  acetabulum,  it  cannot 
be  pushed  over  this  margin  into  the  socket  by  any  act  of 
manipulation,  for  additional  extension  is  stdl  required ; 
whereas,  if  it  has  reached  the  requisite  point,  it  will  be 
instantly  reduced  by  its  own  muscles. 

I  have  repeatedly  inquired  of  the  most  experienced 
surgeons  in  the  metropolis,  how  frequently  they  had 
witnessed  the  successful  result  of  such  attempts  to 
replace  the  bone  in  its  position.  The  answer  has  been 
invariably  such  as  to  justify  me  in  adopting  the  principle 
I  wish  to  urge  on  the  attention  of  the  reader,  viz.,  that 
the  immediate  act  of  reduction  is  effected  by  the  muscles, 
and  by  them  alone.  Remove  the  obstacle,  bring  the  boue 
downwards,  and  the  socket  will  receive  it  with  avidity, 
by  the  agency  of  its  own  muscles,  which  it  would  appear 
are  more  powerfiU  in  a  good,  than  in  a  bad  cause,  and 
which  now  contend  more  successfully  against  the  extend- 
ing force  employed,  even  at  its  highest  degi'ee  of  traction. 
Such  is  the  result  of  my  obsei-vation.  I  have  rarely 
witnessed  an  act  of  successful  interference  by  a  bystander, 
whereas  I  can  bear  my  testimony  to  upwards  of  a  himdi-ed 
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ingenious,  though  futile,  attempts  to  enhance  the  value  of 
simple  extension  by  side-towels,  lateral  girds,  violent 
twistings  of  the  limb,  even  to  the  extent  of  fractm-e  of  the 
bone,  and  sudden  cessation  of  the  extending  force  ;  formerly- 
most  painful  aggi'avations  of  the  sufferings  of  the  patient, 
and  all  to  no  purpose,  because  the  extension  is  either 
misapplied,  or  is  insufficient  to  such  necessary  elongation 
as  can  alone  overcome  the  obstacle  of  the  reduction. 

The  occasional  occmTcnce  of  difficulty  from  the  obstruc-  Difficulty  of 
tion  of  a  muscle  or  tendon,  which  has  become  twisted  from°a  teu- 
from  its  position,  and  has  prevented  the  retm-u  of  the  ^ou  inter- 
head  of  the  dislocated  bone  into  its  socket,  is  an  exception, 
and  an  infrequent  one,  to  the  above  rule ;  and  it  cannot 
be  denied,  that  success  does  not  invariably  attend  the 
best-made  effoi-ts  at  reduction,  and  that  the  obscm-e  and 
mysterious  cause  of  this  difficulty  remains  for  ever  un- 
solved, however  perfect  may  be  our  knowledge  of  the 
anatomy  of  the  parts  involved  in  the  dislocation. 

In  the  endeavom-  to  reduce  a  dislocation,  the  line  of  Line  of 
traction  should  hold  reference,  less  to  that  of  the  socket,  fraction, 
or  surface  from  which  the  bone'  has  been  displaced,  than 
to  the  more  important  purpose  of  easing  it  from  the  sur- 
face, on  which  it  has  lodged.  For  example,  the  rim  of  the  i 
glenoid  cavity,  in  dislocation  of  the  humerus,  presents  an 
obstacle  to  the  extension  of  the  bone  in  the  immediate 
line  of  that  cavity ;  but  if  the  bone  be  drawn  off  it,  by 
extension  made  in  any  oblique  direction,  the  instant  this 
ridge  is  passed,  the  head  will  rush  back  into  its  natural 
cavity.  So,  also,  in  dislocations  of  the  femm-  on  the 
dorsum  ilii,  we  do  not  attempt  to  di-aw  the  bone  in  a 
direct  line  with  the  acetabulum,  but  we  carry  it  below, 
round  its  back  and  elevated  margin,  and  no  sooner  does 
it  reach  the  lower  part  of  the  rim,  which  is  much  less 
prominent  than  the  upper  and  back  part,  than  the  muscles 
immediately  restore  it  to  its  socket.  The  same  rule  holds 
in  dislocation  of  the  ulna  and  radius  backwards,  at  the 
elbow-joint.  I  believe  the  exact  line  of  extension  to  be 
much  more  readily  determined,  and  in  truth  a  less 
important  subject  of  consideration,  than  it  is  generally 
deemed.  I  believe  that  if  we  bring  the  bone  sufficiently 
downwards,  and  place  it  in  the  neighbourhood  of  the  articu- 
lation, the  muscles  alone  will  replace  it  without  difficulty. 

The  bone  appears,  as  it  were,  sucked  violently  into  the  Muscles  the 
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i^entfot re-  ^"^^^      ^^'^  instant  of  its  sustaining  the  gi-eatest 

duction.  force  of  extension,  because  the  muscles,  acting  with  one 
accord,  set  at  nought  the  extending  power,  and  complete 
the  work  of  reduction  in  defiance  of  all  the  agents  em- 
ployed at  the  moment  to  prevent  it.  The  muscles  are 
the  immediate  agents  of  reduction,  and  not  the  sm-geon, 
whose  entire  duty  consists  in  placing  the  bone  in  a 
position,  to  give  them  the  opportunity  of  displaying  this 
harmony  of  action,  and  of  exercising  a  power,  even  be- 
yond that  of  the  mechanical  agents  of  extension.  It  is 
this  power  that  succeeds  in  forcibly  drawing  backwai'ds 
the  head  of  the  femur  into  its  cavity,  when  it  has  fairly 
reached  the  rim  of  the  acetabulum,  notwithstanding  the 
force  employed  at  that  instant  in  extending  it.  In  the 
examples  of  the  larger  dislocations,  no  rehance  can  be 
placed  on  any  of  the  above-mentioned  efforts  of  manipu- 
lation, but  we  should  depend,  almost  entirely,  on  the  act 
of  simple  extension,  in  the  fullest  confidence  of  the  dis- 
position of  the  joint  to  right  itself,  if  the  obstacles  be 
removed.  Mr.  Vincent,  the  late  senior  sui-geon  to  Bartho- 
lomew's Hospital,  in  his  work  on  "Sm-gical  Practice,"  takes 
the  same  view  of  this  subject.  He  says,  "  the  object  to  be 
aimed  at  is,  to  bring  as  perfectly  as  can  be,  the  head  in 
that  situation  in  which  the  muscles  can  aU,  with  one  con- 
centaneous  act,  draw  the  bone  into  its  place  in  the  socket." 
ma'°be*^' ar  dislocation,  in  surgical  language,  may  be  partial  or 
tiai  or  com-  complete  ;  that  is  say,  that  in  articulations  presenting 
an  approach  to  a  flat  surface,  such  as  the  condyle  of  the 
lower  jaw  with  its  cavity,  the  lower  end  of  the  tibia 
with  the  astragalus,  and  aU  the  arthrodial  joints,  such  as 
those  of  the  carpus  and  tarsus,  the  displacement  may  be 
more  or  less  complete.  Of  this  equivocal  form  of  injmy 
no  better  example  need  be  cited  than  that  of  the  ankle- 
joint,  in  which  the  foot  may  be  tlu'own  out  of  its  relation 
with  the  tibia  so  slightly,  that  the  opinion  as  to  the 
actual  occm-rence  of  displacement  shall  obtain  but  a  tardy 
afl&ianative  of  at  least  one-thu-d  of  the  authorities  viewing 
it,  notwithstanding  abmidant  collateral  evidence  of  severe 
injury.  In  considering  this  subject,  we  should  not  restrict 
our  obsei-vation  to  the  impeifect  adaptation  of  the  new 
surfaces  to  each  other,  but  extend  it  to  the  muscular 
power  which  retains  them  in  their  new  position.  These 
muscles  are  actuated  by  every  motive,  to  prevent  the 
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slightest  movement  of  the  limb.  The  agents  of  flexion 
and  extension,  being  well  balanced  against  each  other,  are 
now  for  the  first  time  enlisted  in  the  same  cause,  viz.,  that 
of  fixing  the  foot,  whatever  its  position,  firmly  against  the 
tibia.  The  same  observations  will  apply  to  the  jaw, 
which  may  be  dislocated  on  one  side,  and  not  on  the 
other,  and  to  other  joints.  It  is  remarkable  how  slight 
a  degree  of  displacement  of  bones,  having  sm-faces  ill- 
adapted  to  each  other,  may  be  maintained  by  the  harmo- 
nious action  of  the  miiscles  inserted  into  or  beyond  them. 

It  is  desirable  that  an  attempt  to  reduce  a  cUslocated  Early  at- 
bone  be  made  as  early  as  possible.  The  difiiculty  in-  reSJctioii 
creases  daily,  by  reason  of  the  prolonged  and  increasing  con-  desirable, 
traction  of  the  muscles  engaged,  and  after  the  expiration 
of  many  weeks,  by  the  new  fibrous  adhesions,  which  the 
dislocated  bone  acquires.  But  this  difiiculty  should  not 
be  overcharged.  It  does  appear  probable  that  an  at- 
tempt at  reduction,  immediately  consequent  on  a  dislo- 
cation, takes  the  muscles  by  surprise,  and  the  object  is 
attained  with  a  facility  that  does  not  rewai'd,  with  equal 
success,  the  same  means  employed  even  a  few  hours 
afterwards.  But  supposing  this  rare  opportunity  lost,  I 
am  doubtful  whether  the  difficulty  increases  in  any 
positive  degi'ee,  day  by  day,  for  some  time.  I  do  not 
deny  that  the  passive  contraction  of  the  muscles  demands 
an  increasing  force  of  extension,  by  the  mechanical  agents 
employed,  but  I  consider  the  progress  of  this  difficulty  to 
be  so  slow,  as  not  to  present  any  serious  obstacle  to  the 
elongation  of  the  limb  by  pulleys,  or  by  similar  agents, 
even  though  many  days,  or  even  weeks,  have  expired 
since  the  occurrence  of  the  accident. 

It  is  impossible  to  lay  down  any  positive  rule,  with  Difficulty 
regard  to  the  time  beyond  which  an  effort  at  reduction  ^Ses  afto 
should  not  be  made,  unless  we  carry  the  question  at  once  cSic, 
mto  a  period  of  a  year  or  more  ;  because,  although  our  tions!^ 
success  may  be  improbable,  the  attempt  is  worth  making, 
provided  it  be  carried  into  effect  with  discretion,  and  it  is 
very  rarely  that  injuiy  is  sustained  by  the  attempt,  how- 
ever powerful  or  long  continued ;  indeed  it  is  often  fol- 
lowed by  increased  freedom  of  movement  afterwards. 
Sir  A.  Cooper  objects  to  the  efforts  being  made  to  reduce 
dislocations  of  long  standing,  and  he  has  endeavoured  to 
define  the  period  at  which  the  attempt  may  be  made. 
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He  gives  two  months  to  the  humerus,  and  three  months 
blsio°i^^ to  the  femur.    It  would  appear  tliat  the  increase  of 
difficulty  in  the  attempt  to  reduce  a  bone  dislocated 
three  or  fom-  months,  arises  rather  from  the  increase  of 
strength  and  firmness  of  the  fibrous  adhesions  formed 
around  the  end  of  the  dislocated  bone,  than  from  the 
condition  of  the  muscles,  which  have  probably  attained 
their  fullest  degree  of  contraction,  and  have  probably 
become  partly  absorbed  at  the  expiration  of  two  months. 
Cavity  filled     There  is,  indeed,  another  obstacle  to  which  I  think  an 
substance!^  unreal  importance  is  attached,  viz.,  that  of  the  socket 
of  the  joint  becoming  filled  with  a  new  growth.    Nor  do 
I  understand  how  any  soft,  fibrous  substance  would  pre- 
vent the  retm-n  of  the  dislocated  bone.    Its  presence 
might  create  pain,  or  might  increase  the  liability  to  new 
displacement,  but  nothing  more  ;  and  I  hardly  know  how 
it  can  be  employed  as  an  ai-gument  against  the  attempt 
being  made,  for,  if  successful,  why  should  it  not  be 
absorbed  1    Thus,  Dupuytren  speaks  of  thickening  of  the 
cartilages,  as  preventing  complete  apposition  of  the  bones, 
when  reduced.    In  our  endeavom*  to  form  a  just  estimate 
of  the  true  value  of  the  three  obstacles  to  reduction  of  an 
old  dislocation,  we  must  recollect  that  they  ai"e  mainly 
founded  on  evidence  derived  from  old  prejjarations,  ob- 
tained fi'om  the  dissecting-room,  and  taken  from  the 
bodies  of  persons  who  have  sustamed  the  accident  fifteen 
or  twenty  years  prior.    Of  these  thi-ee   obstacles,  the 
second  presents  the  gi'eatest  difficulty — that  of  fibrous 
growths  connecting  the  bone  to  the  structm-es  aroimd, 
but  especially  to  the  shaft  of  the  bone,  on  which  it  rests. 
But  new  gi'owths  are  far  less  unyielding  in  their  strac- 
ture,  than  are  the  ligaments  torn  asunder  at  the  time  of 
the  original  accident,  and  when  we  consider  the  sudden 
natm-e  of  the  accident,  and  the  gi-adual  influence  of  the 
extending  force  employed  to  reduce  the  dislocation,  we 
can  readily  conceive  that  the  former  was  considerably  less 
in  degree  than  the  power  of  extension  usually  employed 
in  reduction.    To  effect  the  complete  laceration  of  these 
adhesions,  the  limb  should  be  subjected,  under  the  in- 
fluence of  chloroform,  to  powerful  extension,  and  shoidd 
^owerfuf    be  forcibly  rotated  in  all  directions.    The  piUleys  may 
e'xtonsicn  to  be  employed  as  if  for  the  piu-pose  of  reduction,  and  with 
adbtior"  considerable  force.    This  effort  should  be  followed  by  re- 
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newed  rotation,  under  which  the  adhesions  will  be  felt, 
and  ahnost  heard,  to  crack  asuudei-.  If  the  patient  be 
exhausted,  the  attempt  at  reduction  may  be  postponed 
till  the  following  day. 

The  second  obstacle,  that  of  the  contraction  of  the  Gradual 
muscles,  should  be  met  by  patient  persistence  in  extension.  requMte'\n 
The  extending  power  should  be  employed  in  the  most 
gradual  manner,  occupying  from  half-an-hour  to  an  horn-, 
or  longer ;  the  length  of  time  to  be  detenuined  by  the 
power  of  endurance  of  the  patient,  and  to  whom  chloro- 
form may  be  repeatedly  administered  during  the  progi'ess 
of  the  attempt.  Should  the  attempt  fail,  it  may  be 
repeated  at  the  expiration  of  a  week,  for  a  second  time  ; 
and  supposing  these  two  elforts  to  have  been  conducted 
with  skill  and  judgment,  and  prove  equally  unsuccessful, 
any  fm-ther  experiment  will  probably  prove  futile.  By 
such  means  I  have  succeeded  in  reducing  a  dislocation  of 
the  humerus,  after  three  months  and  some  days  escape 
from  the  glenoid  cavity.* 

The  immense  experience  of  Su-  Astley  Cooper  has  failed 
to  furnish  a  single  case  of  serious  injury  consequent  on 
the  attempt  to  reduce  any  form  of  dislocation.   He  speaks,  Attemptsto 
indeed,  of  contusions  of  the  muscles,  and  lacerations  of  cases,  unat- 
the  skin,  and  insensibility  of  the  ai-m  ;  but  no  instance  of  teuded  by 

...  ,  ■'t  ,         /.  ■,.  .  danger. 

serious  injury  is  recorded,  to  awaken  fear  or  distrust  ui 
the  mind  of  the  operator,  or  to  create  an  alarm  lest  the 
effort  should  prove  seriously  detrimental  to  his  patient. 

In  the  operation  for  reducing  recent  dislocations  of  the 
extremities,  much  of  the  success  depends  on  the  power 
of  endm-ance  of  the  patient,  and  this  in  its  degree 
on  the  skilful  adaptation  of  the  agents  of  extension  and 
coimter-extension.  Everything,  therefore,  depends  on 
the  good  or  ill-management  of  the  surgeon.  The 
expression  of  suffering,  which  often  determines  the 
duration  of  the  attempt,  is  more  frequently  directed 
against  the  application  of  the  extending  force,  than 
against  that  region  of  the  limb  on  which  this  force  is 
intended  to  operate.  Patients  do  not  complain  of  the 
change  in  the  position  of  the  dislocated  bone.  Their  out- 
cries are  especially  referable  to  the  opposite  end  of  the 

•  A  report  of  the  above  case  is  given  iu  the  "Medical  Tiraoa"  lor 
June,  1848. 
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Good  ma- 
nagement 
essential  to 
success. 


Coiinter- 
exteusion. 


Extension. 


bone,  or  the  limb.  If  great  care  be  bestowed  on  the 
application  of  these  agents  of  extension,  much  more  can 
be  effected,  and  success  toU  more  geueraUy  attend  the 
first  attemjjt  at  reduction. 

In  the  case  of  large  dislocations,  such  as  the  humerus, 
femur,  and  tibia,  everything  depends  on  good  manage- 
ment. A  well-planned  attempt  at  reduction  does  not 
often  fail.  The  anatomical  knowledge  of  the  surgeon, 
relative  to  the  joint,  should  be  perfect ;  the  apparatus 
complete  ;  the  immediate  agents  of  extension  and  counter- 
extension  deliberately  and  well  applied ;  the  cord  suffi- 
ciently strong  to  be  beyond  suspicion ;  the  staples  firm  ; 
the  material  for  protecting  the  skin  against  injury, 
whether  consisting  of  wash-leather,  caoutchouc,  bandage, 
or  linen,  ample  in  quantity. 

The  counter-extension  should  be  first  applied ;  which, 
whether  over  the  chest  or  pelvis,  should  be  so  adjusted,  as 
not  to  distort  the  person  of  the  patient  dm'ing  the  exten- 
sion, or  thi'ow  it  into  any  irksome  position  ;  for  it  must 
be  recollected  that  when  extension  is  made,  the  line  be- 
tween the  two  extreme  points  of  attachment  of  the  cords, 
which  is  composed  partly  of  cord,  partly  of  pulleys,  and 
partly  of  the  person  of  the  patient,  will  be  perfectly 
straight.  The  ofiice  of  the  agents  of  counter-extension  is, 
generally  speaking,  that  of  fixing  the  bone  from  which  we 
intend  to  dj-aw,  but  not  invariably  so. 

The  agents  of  extension  should  not  he  applied  on  the  dis- 
located bone.  That  for  the  humerus,  should  be  placed 
around  the  wrist ;  that  for  the  femur,  aroimd  the  ankle, 
or  at  the  extremity  of  each  limb.  In  the  case  of  the 
ann,  from  the  lai'ge  size  of  the  biceps  muscle,  and  the 
uncertain  resistance  afforded  by  the  elbow-joint,  the 
leather,  or  whatever  other  mateiial  be  employed,  is  hable 
to  slip  over  the  joint,  and  negative  the  whole  j^roceeding ; 
and  binding  the  elbow  to  a  right  angle  occasions  pain,  by 
throwing  the  extending  force  on  the  fore-arm.  This 
gi'ievous  error  would  justly  attacli  discredit  to  the  opera- 
tor. But  there  remains  a  yet  stronger  reason  against 
the  application  of  the  extending  force  to  the  upper  ann  : 
viz.,  that,  by  so  doing,  we  ai-e  in  reality  drawing  the  bone 
up  by  tlie  pectoralis  major  and  latissimus  dorei,  while, 
through  the  medium  of  the  triceps  extensor  muscle,  we 
are  drawing  down  the  identical  bone,  from  which  we  are 
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making  the  most  sti-enuous  efforts  to  dislodge  the  head 
of  the  humerus.  The  same  arguments  as  strictly  apply 
to  the  other  example  above  adverted  to.  If  the  agent  of 
extension,  in  a  case  of  dislocation  of  the  femm-,  be  applied 
above  the  knee,  it  is  liable  to  shp  over  the  knee-joint ; 
and  the  same  objection  holds  with  regard  to  the  muscles, 
for  we  are  in  this  case  di-awing  violently  on  the  rectus 
muscle,  which  is  attached  to  the  pelvis  above.  In  the 
one  case  we  are  acting  on  the  scapula,  and  in  the  other  on 
the  pelvis,  both  of  which  bones  should  remain  passive,  as 
regards  extension. 

The  patient  should  be  reduced  to  a  state  of  imcon-  chloroform, 
sciousness  by  the  administration  of  chloroform,  which 
supersedes  the  old  and  happily  nearly  obsolete  practice  of 
large  venesections,  or  of  prostration  from  tartar  emetic. 
The  operation  is  otherwise  a  very  painful  one,  and  fully  E^iieves 
justifies,  if  any  operation  can,  the  resort  to  this  invaluable  }?ei™xes  tbo 
agent,  employed  under  these  circumstances,  not  merely  muscles, 
for  the  purpose  of  subduing  pain,  but  for  that  even  more 
important  end,  of  averting  the  opposition  of  the  muscles 
engaged,  and,  as  it  were,  lulling  them  into  a  condition 
of  temporary  sleep.  It  is  difficult  to  calculate  what  pro- 
portion of  the  extending  force  is  rendered  unnecessary 
by  its  aid.  To  the  end  of  obtaining  a  force  of  traction 
which  shall  be  superior  to  that  of  the  retracting  muscles, 
we  usually,  in  the  case  of  the  larger  dislocations,  have 
recourse  to  the  aid  of  pulleys,  by  which  the  force  is  multi- 
phed  in  proportion  to  the  number  employed.  The  power 
exerted  by  the  pulley  is  enormous,*  as  may  be  inferred 
from  the  fact  that  the  force  of  extension  of  a  limb,  how- 
ever muscular  and  resisting,  is  consigned  to  the  charge  of 
a  single  individual,  instead  of  that  of  five  or  six  persons, 
extending  by  means  of  a  cord.  The  mechanical  force  of 
the  pulleys  effects  another  important  object,  when  em- 
ployed for  this  purpose.  It  ensures  a  gradual  and  steady 
extension,  and  is  carried  mto  effect  without  a  moment's 

*  It  is  well  to  be  aware  of  the  actual  amount  of  force  which  we 
employ  in  any  given  case.  When  the  same  string  passes  round  any 
number  of  pulleys,  and  the  parts  of  it  beween  the  pulleys  are  parallel 
— as  in  the  apparatus  commonly  used  for  the  reduction  of  dislocations- 
there  is  an  equilibrium  when  the  power  is  to  the  resistance  as  1  is  to 
the  number  of  strings  at  the  lower  block.  If,  therefore,  there  be 
three  pulleys  at  the  block,  as  in  the  apparatus  employed  at  St. 
Bartholomew's  Hospital,  the  force  exerted  will  be  increased  sixfold. 
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remission  of  the  extending  force,  and  by  which  the  con- 
tracting muscles  are  exhausted. 

The  extension  should  be  made  slowly,  steadily,  and 
unintenniptedly.  The  necessity  for  increased  tension 
should  be  telegraphed  by  a  nod  to  the  assistant  in  charge 
of  the  pulleys.  The  sm-geon  in  chief  sliould  stand  at  the 
head  of  the  dislocated  bone,  one  or  both  hands  being 
applied  to  the  limb  continviously,  throughout  the  entire 
operation,  lest  the  extension  be  continued  after  the  bone 
has  slipped  silently  into  the  socket.  Eveiy  addition  to 
the  tension  of  the  cords  should  be  followed  by  the  cessa- 
tion of  one  or  two  minutes,  in  order  to  give  the  muscles 
time  to  relax  spontaneously  ;  during  which,  the  siu'geon 
will  examine  the  limb,  from  time  to  time,  in  order  to 
deteiTQine  whether  the  bone  is  descending  in  the  requisite 
line.  Some  force  of  pressure  is  required  for  this  pm'pose, 
owing  to  the  tension  of  the  skin ;  but  still  it  shoiild  be 
done  without  violence,  or  unnecessarily  bmising  the 
sui-face.  In  this  manner  the  operation  may  be  continued 
for  a  period  of  from  half  to  thi-ee-quarters  of  an  horn- 
longer,  to  be  determined  either  by  the  reduction  of  the 
bone,  or  by  the  suffering  of  the  patient,  supposing  the 
effect  of  the  chloroform  to  have  ceased.  The  older 
the  dislocation,  the  more  gradual  should  be  the  effort, 
and  the  longer  applied  ;  and  I  have  often  felt  inclined, 
in  obstinate  or  protracted  cases,  to  continue  a  tolerable 
degree  of  extension,  for  some  horn*  or  two,  or  even  longer, 
in  the  hope  that  the  muscles  would  yield  to  the  unre- 
mitting and  exhausting  effect  of  continued  tension  upon 
them.  I  have  no  actual  experience  resulting  from  the 
application  of  this  pi'inciple,  but  it  appears  reasonable, 
and  may  be  safely  adopted. 
Evidence  of  The  retm'n  of  the  bone  into  its  cavity  should  be  care- 
reduction.  j^Q^g^  ^jjg  sm-geon.  It  is  generally,  but  not 
invariably,  characterised  by  a  slight  shock  given  to  the 
limb,  which  the  patient  himself  is  often  the  first  pereon 
to  note.  It  is  occasionally,  in  the  larger  joints,  attended 
by  the  palpable,  and  even  the  audible  presence  of  a  dull 
sound  ;  but  it  may  almost  invariably  be  felt  by  any 
attendant  whose  hand  shall  happen  at  the  moment  to 
be  in  contact  with  the  limb. 

All  the  appliances  should  now  be  removed,  the  joint 
supported  by  bandages,  and  the  patient  placed  carefully 


DISLOCATION  OF  THE  LOWER  JAW. 


89 


ia  bed,  in  such  a  position  as  will  ensure  to  the  affected 
joint  the  most  perfect  ease.  The  reparatoiy  agents 
restore  the  limb  to  utility  with  wonderful  celerity,  when  we 
consider  the  extent  of  the  injury  that  occasionally  appears, 
from  the  natm'e  of  the  case,  inevitable. 


DISLOCATION  OF  THE  LOWER  JAW. 

The  articulation  of  the  lower  jaw  is  composed  of  the  Constmc- 
transversely  elongated  head  of  the  bone,  and  the  glenoid  joiut°  ° 
cavity  of  the  temporal  bone.  Between  the  shallow  socket 
of  the  latter  and  the  head,  is  interposed  an  interarticular 
cartilage,  adapted  to  both  surfaces,  and  also  to  that  of  the 
eminentia  articidaris,  upon  which  the  condyle  can  be 
drawn  at  will  out  of  the  socket,  by  the  external  pterygoid 
muscle.  The  joint  has  but  one,  and  that  an  external 
lateral  ligament,  although  allied  in  structiu'e  to  the  prin- 
ciple of  the  ginglymoid  joints,  which  have  invariably  two. 
The  reason  of  this  arrangement  is  found  in  the  fact,  that 
the  lower  jaw,  though  a  single  bone,  moves  on  two  joints, 
of  which  the  external  lateral  ligament  of  one  side  performs 
the  functions  of  an  internal  lateral  ligament  of  the  other, 
the  true  internal  lateral  ligament  being  absent.  Both 
behind  and  on  the  inner  side,  the  joint  is  bounded  by 
bone,  by  which  structm-e  simple  dislocation  is  rendered 
impossible  in  the  inner,  outer,  or  posterior  direction.  The 
joint  is  so  unprotected  anteriorly,  when  the  mouth  is 
open,  by  the  exposure  of  the  condyle,  that  the  slightest 
force  applied  at  the  moment,  will  suf&ce  to  effect  a  dis- 
placement of  the  bone  from  the  glenoid  cavity,  and  bring 
it  in  contact  with  the  posterior  edge  of  the  temporal 
muscle,  against  which  it  rests. 

The  causes  of  this  accident  are  almost  invariably  in- Causes  of  its 
temal,  and  are  rarely  the  consequence  of  external  violence; 
although  such  causes  are  recorded  as  occasionally  pro- 
ducing it,  such  as  violent  efforts  at  extraction  of  a  tooth. 
The  immediate  cause  of  dislocation  of  the  lower  jaw,  is 
sudden  contraction,  allied  to  spasm,  of  the  external  ptery- 
goid muscle.  When  the  mouth  is  thrown  open  to  an 
unusual  degi-ee,  from  whatever  cause,  whether  in  yawn- 
ing or  laughing,  or  in  the  effort  to  receive  into  its  cavity 
a  larger  object  than  the  separation  of  the  teeth  can  admit 
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without  effort,  the  attachments  of  this  muscle  are  elon- 
gated ;  in  other  words,  it  is  stretched,  and  spasm  follows, 
by  which  the  head  of  the  bone,  close  to  which  it  is 
inserted,  is  drawn  suddenly  foi-wards  with  a  degree  of 
violence  that  carries  it  beyond  the  eminentia  articulaiis, 
and  the  jaw  is  dislocated.  The  displacement  may  occur 
on  one,  or  on  both  sides,  but  generally  on  both.  Increased 
liability  to  this  accident  occurs  in  some  persons  who  have 
a  preternatural  laxity  of  the  ligaments,  and  in  whom  the 
movements  of  mastication  prodi\ce  a  continued  jarring 
noise,  as  though  at  every  action  of  its  muscles  the  inter- 
articular  cartilage  was  dislocated  from  its  position.  The 
muscles  of  mastication  are  all  preternatm-ally  elongated. 
The  severe  pain  which  attends  dislocation  of  the  jaw  is 
attributable,  I  conceive,  rather  to  the  permanent  exten- 
sion exercised  on  the  temporal,  masseter,  and  mtemal 
pterygoid  muscles,  than  on  pressure  of  the  nerves,  as 
supposed  by  Boyer ;  and  I  am  the  more  readily  inclined 
to  doubt  this  supposition,  because  the  pain  is  not  con- 
fined to  the  situation  of  the  nei^ves,  but  extends  to  aching 
of  the  temples,  and  over  the  whole  of  the  region  to  which 
the  muscles  are  attached. 
Symptoms.  ipj^g  symptoms  of  this  form  of  dislocation  are  generally, 
but  not  invariably,  detected  without  difficulty.  I  have, 
on  more  than  one  occasion,  known  dislocation  of  the 
jaw  to  be  detected  only  by  very  cai-eful  observation  and 
inquiry. 

The  mouth  is  thrown  open,  or  rather  the  lower  jaw  is 
carried  downwards  at  the  symphisis.  The  obliquity  of 
its  base  is  much  greater  than  when  the  mouth  is  opened 
to  its  greatest  limit  in  health.  The  cheeks  and  angles  of 
the  mouth  are  drawn  tight.  The  zygomatic  muscles,  that 
expand  the  orifice  of  the  mouth  in  tlie  lateral  du-ection, 
cease  to  act  freely ;  the  saliva,  the  secretion  of  which  is 
probably  increased  by  ii'ritation  of  the  parotid  gland, 
and  now  no  longer  swallowed,  flows  coj^iously  from 
the  mouth.  The  masseter  is  tight,  hard  to  the  touch, 
and  painful  on  pressure.  The  same  remai-ks  will  apply 
to  the  internal  pterygoid,  felt  within  the  mouth.  A 
depression  is  felt  immediately  in  front  of  the  tragus  of 
the  external  ear,  the  situation  of  which,  before  tlie  acci- 
dent, was  occupied  by  the  condyle.  The  articulation  of 
words  is  rendered  exceedingly  indistinct.    Add  to  these 
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the  important  evidence,  that  tlie  present  condition  oc- 
cim-ed  while  the  patient  was  in  the  perfect  possession  of 
the  functions  of  the  lower  jaw,  whether  for  speech  or 
for  mastication ;  that  it  followed  suddenly  an  act  of 
yawning  or  vociferous  laughter,  from  which  moment  the 
jaw  was  fixed,  and  the  mouth  thrown  open.  These 
symptoms,  usually  so  palpable  on  the  occiu-rence  of  the 
accident,  become,  as  Sir  A.  Cooper  obsei-ves,  less  distinct 
in  the  course  of  a  few  days  :  and  probably  at  the  expu-a- 
tion  of  a  year  or  two,  some  degree  of  mobility  of  the 
jaw,  as  well  as  extension  of  the  cheeks  and  lips,  would 
retmn. 

The  principle  of  reduction  is  veiy  simple  :  the  accom-  Principle 
plishment  by  no  means  so,  in  the  average  of  cases.  It  reduction, 
consists  of  making  a  lever  of  the  dislocated  bone,  the 
force  or  power  being  applied  to  the  symphisis  at  the 
chin ;  a  fulcium  is  fonned  by  the  application  of  the  two 
thumbs,  well  protected,  and  pressed  on  the  last  molar 
teeth,  or,  if  absent,  on  the  jaw  itself  •  the  weight  is  placed 
at  the  extremity  of  the  bone,  and  is  represented  by  the 
contractile  force  of  the  muscles.  This  is  the  principle 
usually  described ;  but  it  is  greatly  deviated  from  in  the 
act  of  reduction,  for  the  thumbs,  instead  of  being  passive 
fulcra,  become  active  agents  of  depression  of  the  bone. 
To  effect  this,  the  patient  should  be  seated  on  a  low 
stool,  or,  if  above  the  average  height,  on  the  ground,  and 
the  head  supported  by  a  third  person.  The  thumbs 
should  be  passed  backwards  as  far  as  possible,  in  order 
to  increase  then-  distance  from  the  power,  and  the  chin 
grasped  by  the  two  hands.  The  jaw  should  now  be 
forcibly  depressed  by  the  thumbs,  and  at  the  same 
moment,  the  chin  raised  ;  and  the  head  of  the  bone  will, 
by  this  continued  effort,  pass  backwards  into  the  glenoid 
cavity,  care  being  taken  to  remove  the  thumbs  from 
between  the  teeth  on  the  instant  of  its  reduction.  If, 
instead  of  this  usual  proceeding,  we  employ  two  corks, 
or  the  handles  of  two  table-knives,  or  pieces  of  wood,  as 
substitutes  for  the  thumbs,  then  the  principle  of  tlie 
lever  is  more  perfectly  effected,  in  the  forcible  effort  to 
depress  the  angle  of  the  bone  by  raising  the  symphisis. 
The  fonner  plan  is  the  more  simple,  and  though  generally 
successful,  requires  considerable  manual  power  in  the 
operator.     After  the  reduction,  a  bandage  should  be 
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applied,  for  the  purpose  of  giving  support  to  the  jaw  for 
a  few  days.    (See  Bandages.) 

In  the  case  of  a  single  dislocation  the  same  principle  is 
required  for  the  reduction. 


DISLOCATION  OP  THE  STERNAL  END  OF  THE  CLAVICLE. 


Construc- 
tion of  the 
joint. 


Caiise  of  diS' 
location. 


Symptoms. 


Dislocation 
backwards. 


This  articulation  is  not  unlike  in  construction  that  of 
the  jaw.  The  claTicle  is  fixed  to  the  sternum  by  an 
anterior,  superior,  and  posterior  ligament,  and  the  joint 
has  an  interarticular  cartilage,  with  two  synovial  mem- 
branes. 

Dislocation  is  rare ;  not  because  the  mechanism  of  the 
joint  is  strong,  but  because  the  bone  itself  is  weak,  the 
external  force  being  expended  on  its  fractiue,  not  on  its 
dislocation.  The  cause  is  referred  to  violence  du-ected 
against  the  shoulder,  generally  in  a  faU.  It  occm-s  fai- 
more  frequently  forwards  than  backwards,  and  for  this 
reason,  that  in  faUs  forward  the  force  is  exjjended  on  the 
arm,  which  is  instinctively  tkrown  out  to  break  the  faU. 
A  severe  blow  on  the  shoulder,  when  drawn  backwards  on 
the  chest,  lacerates  the  ligaments,  and  the  head  of  the 
clavicle  is  thrown  on  the  sternum. 

The  symptoms  of  this  injury  are  indicated  by  immo- 
bihty  of  the  shoulder  and  upper  ann,  and  the  great 
disinclination  on  the  part  of  the  patient  to  move  it  iu 
any  direction  ;  by  the  approximation  of  the  entue 
shoulder  and  arm  to  the  mesial  line  of  the  body,  as 
occurs  in  all  injviries  to  the  clavicle,  which,  as  the  radius 
of  the  upper  extremity,  affords  freedom  of  movement  to 
it  only  when  entire  and  in  health ;  by  the  presence  of  a 
considerable  tumor  at  the  upper  end  and  side  of  the 
sternum  ;  and  by  the  head  being  drawn  downwards,  for 
the  instinctive  purpose  of  relaxing  the  sterno-mastoid 
muscle. 

Dislocation  backwards  is  a  rare  form  of  accident,  of 
which  I  have  seen  but  three  examples,  and  all  chronic. 
The  cause  is  a  blow  on  the  shoulder  when  di'awu  forwai'ds, 
or  what  is  moi-c  probable,  the  sudden  force  of  the  sterno- 
mastoid  muscle,  while  the  head  is  temporarily  fixed. 
Richerand  mentions  the  case  of  a  man  who  met  with  tliis 
accident,  while  leaning  backwards  to  place  a  bm-den  on 
a  shelf  behind  him. 
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The  symptoms  are  somewhat  more  difficult  of  diagnosis 
than  those  of  the  former  accident.  They  consist  in  the 
obliquity  of  the  hue  of  the  dislocated  bone,  as  compared 
with  its  fellow  ;  the  indisposition  to  move  the  upper  arm 
or  shoulder ;  the  absence  of  the  head  of  the  clavicle  from 
its  natm-al  position ;  and  the  nature  of  the  accident 
should  also  be  taken  into  the  calculation.  I  have  never 
witnessed  the  difficulty  of  deglutition  and  respiration 
described  by  the  old  French  surgeons  as  characteristic  of 
this  injury,  nor  can  euth-e  confidence  be  placed  in  the 
statements  made  on  this  subject. 

The  principle  of  reduction  is  that  of  elongation  of  the  Principle 
clavicle,  and  may  be  attempted  in  either  of  two  ways ;  reduction, 
first,  by  extending  the  shoulder  backwards ;  and,  secondly, 
by  extending  it  outwards.  The  fii'st  coiTCsponds  with 
the  mode  adopted  to  extend  the  clavicle  in  fi-acture  of 
that  bone.  The  patient  being  seated  on  a  low  stool, 
extension  should  be  made  by  the  two  shoulders  being 
drawn  forcibly  backwards,  while  the  counter-extension  is 
effected  by  placing  the  knee  against  the  spine.  This 
mode  of  extension  is  generally  found  sufficient  to  draw 
the  head  of  the  clavicle  backwards  into  its  cavity,  when 
thrown  forwards  on  the  edge  of  the  sternum  ;  but  a 
greater  effort  and  more  continuous  extension  is  requisite 
for  the  purpose  of  dislodging  the  bone  from  its  situa- 
tion, in  dislocation  of  the  head  backwards.  If  this  mode 
of  extension  be  found  insufficient,  the  patient  should 
be  placed  in  the  sitting  posture,  and  the  trunk  fixed,  by 
means  of  a  broad  belt  of  sheeting  drawn  round  the  chest, 
and  extension  from  the  arm  should  be  caiTied  out  in 
a  straight  line  from  the  body,  and  drawn  a  little  back- 
wards or  forwards,  as  the  direction  of  the  clavicle  may 
determine. 

When  the  bone  is  reduced,  a  large  pad  of  soft  material,  After 
such  as  a  pair  of  worsted  stockings  rolled  up  tightly, 
should  be  immediately  placed  in  the  axilla,  and  the  arm 
brought  to  the  side.  By  this  means,  permanent  extension 
is  maintained,  and  the  escape  of  the  bone  prevented.  The 
arm  should  be  fii-mly  bound  to  the  body,  the  shoidder 
supported,  and  the  clavicle  fixed  in  the  direction  opposite 
to  that  in  which  it  has  been  thrown  by  the  accident.  If 
dislocated  forwards,  a  firm  pad  should  be  bound  over  the 
head  of  the  bone. 
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DISLOCATION  OF  THE  SCAPULA  PROM  THE  ACROMIAL 
END  OF  THE  CLAVICLE. 

Constnic-  This  is  an  arthi-odial  joint,  consisting  of  the  adaptation 
tion  of  joint.  q£         plane  surfaces,  and  fixed  together  by  a  superior 

and  inferior  Hgament. 
Dislocation.  The  single  dislocation  to  which  it  is  usually  subject,  is 
caused  by  a  blow  on  the  shoulder,  by  which  the  acromion 
process  is  forced  in,  under  the  clavicle.  The  separation 
of  the  two  bones  is  slight,  owing  to  the  tenacity  of  the 
coraco-acromion  ligaments,  which,  being  on  the  stretch, 
limit  the  degree  of  separation.  The  symptoms,  as  regard 
the  arm,  correspond  with  those  attendant  on  the  last  form 
of  dislocation.  A  small  enlargement  is  apparent  on  the 
acromion,  which  should  be  carefully  compared  with  the 
opposite  side. 

Principle  The  principle  of  reduction  is  also  identical  with  that  of 
reduction.  °  dislocation  of  the  sternal  end  of  the  bone.  The  shoulders 
should  be  drawn  backwards,  or  the  arm  outwards,  and 
slight  pressure  be  made  on  the  dislocated  bone,  which 
will  pass  into  its  position  without  much  effort.  To  retain 
it  in  contact  with  the  articular  sm-face  of  the  acromion 
is  always  a  difficulty.  This  end,  however,  will  be  attained 
by  a  firm  compress  on  the  articulation,  full  extension  of 
the  shoulder  by  means  of  a  compress  placed  in  the  axilla, 
and  elevation  of  the  entire  arm,  which  should  be  fixed  to 
the  side  in  a  sling.  A  case  is  related  in  the  sixteenth 
volume  of  the  "  British  and  Foreign  Review,"  of  dislocation 
of  the  clavicle  from  the  scapula,  produced  by  the  kick 
of  a  hoi-se,  the  acromial  end  being  driven  imder  the 
acromion.  The  mode  of  reduction  in  this  case  would  be 
nearly  the  same  as  the  above — permanent  extension  by  a 
pad  in  the  axilla,  but  no  elevation  of  the  arm. 

DISLOCATION  OF  THE  HUMERUS. 

The  humerus  is  more  frequently  the  subject  of  disloca- 
tion, than  the  sum  of  all  the  remaining  bones  in  the 
body.  This  fact  is  due  both  to  the  utility,  and  to  the  gi-eat 
mobility  of  the  upper  extremity.  In  reference  to  the 
former,  we  must  recollect  that  the  arm  is  o\ir  only  agent 
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of  defence  ;  that  it  guards  the  trunk  against  danger  with 
an  active  and  vigilant  observance  ;  that  it  protects  us 
against  blows  and  falls,  and  violence  of  almost  every 
kind,  while  its  mobility  is  such  as  to  carry  it  in  all 
directions  without  effort,  embracing   in   its  extent  of 
motion  nearly  half  a  sphere.    Its  peculiar  construction,  Construc- 
no  doubt,  contributes  its  share  to  the  liability  ;  for      of  joi"'^ 
though  it  is  classed  by  common  consent  among  the 
enarthi'oses,  or  ball-and-socket  joints,  the  socket  is  so 
shallow  as  to  admit  little  more  than  a  third  part  of  the 
neaiiy  spherical  head  at  one  time.    It  is  on  this  shallow- 
ness of  the  cavity  that  the  mobility  of  the  limb  depends, 
to  the  depth  of  which,  indeed,  a  slight  addition  is  made 
by   the   glenoid   ligament,   which   encucles   it.  The 
articiilation  is  sun-ounded  by  a  fibrous  capsule,  attached 
above  to  the  exterior  of  the  neck  of  the  bone,  and 
connected  indefinitely  to  the  shaft,  below  the  cartilaginous 
surface  on  the  head,  where  it  is  intermixed  with  the 
tendinous  insertions  of  the  muscles,  which  are  here  lost 
upon  the  bone.    These  muscles  are  the  supra  spinatus  Relation  of 
and  biceps  above,  the  subscapularis  on  the  inner  side,  the  ™"s<=''=^ 
infra  spinatus,  and  teres  minor,  on  the  outer  side,  and  the 
triceps  below.    An  expansion  of  the  tendons  of  the  supra 
and  infra  spinatus,  teres  minor,  and  subscapularis,  tend  ma- 
terially to  strengthen  the  fibrous  capsule.    The  tendon  of 
the  biceps  passes  over  the  joint,  entering  a  fissure  or  canal 
in  the  capsule,  and  in  the  bone  below  it,  and  the  triceps 
behind  is  only  in  contact  with  the  articulation  when  the 
ai-m  is  raised.    A  bony  arch  exists  above  the  shoulder- 
joint,  formed  by  the  junction  of  the  clavicle  with  the 
acromion  process  of  the  scapula.    From  this  bony  arch 
arises  the  deltoid  muscle,  which  in  its  descent  is  thrown 
outward  by  the  head  of  the  humerus,  by  which  it  may 
be  said  to  be  suppoi-ted  ;  so  that,  in  the  normal  condition 
of  the  joint,  the  deltoid  projects  in  a  rounded  form,  the 
fibres  of  its  origm  being  neai-ly  horizontal.    On  the  inner 
side  of  the  shoulder-joint,  the  coracoid  process  of  the 
scapula  may  be  felt  between  the  deltoid  and  pectoralis 
major  muscles,  and  over  the  joint  extends  the  coraco- 
acromion  ligament.    The  pectoralis  major,  ai-ising  from 
the  clavicle,  sternum,  and  ribs,  forms  the  antei  •ior  margin 
of  the  axilla.    The  general  action  of  this  muscle  is  that 
of  approximating  the  arm,  when  extended,  to  the  side ; 
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but  inasmuch  as  a  large  part  of  the  muscle  is  placed 
below  the  level  of  the  joint,  this  portion  will  tend,  under 
some  circumstances,  to  draw  the  head  of  the  bone  down- 
wai-ds.  The  same  remark  may  be  made  with  respect  to 
the  latissimus  dorsi,  which,  connected  with  the  lowest 
region  of  the  back,  will  possess  a  similar  power. 

I  have  given  the  above  sketch  of  the  general  construc- 
tion of  the  shoulder-joint,  in  order  to  recall  to  the  reader's 
recollection  the  parts  involved  in  the  dislocation  of  which 
it  is  the  seat ;  not  with  the  idea  of  connecting  with  its 
structm'e  the  cause  of  them. 

The  shoulder-joint  is  peculiarly  liable  to  injiu-y,  not 
because  the  head  is  lai-ge  and  the  socket  shallow,  or  the 
ligaments  weak,  but  rather  because  it  is  more  exposed  to 
injury  than  any  other  joint  in  the  body.  Its  liabiUties 
exist  in  a  fai'  greater  degree  from  external,  than  from 
internal  causes.  There  is,  perhaps,  scarcely  a  joint  in 
the  body  that  could  withstand  the  violence  to  which  the 
shoulder-joint  is  occasionally  subjected.  It  is  more  cor- 
rect to  say,  that  this  articulation  is  liable  to  violence,  than 
that  it  is  liable  to  disj^lacement.  What  is  the  power  of 
resistance  of  the  human  mechanism,  in  compai'ison  with  the 
mechanical  force  that  may  be  brought  to  bear  upon  it  1 
Ligaments,  tendons,  muscles  form  a  very  iuefScient  pro- 
tection against  external  force  operating  upon  a  joint;  and 
it  does  appear  to  me  a  limited  view  of  this  subject,  that 
which  deems  any  given  part  free  from  danger,  because 
natm-e  has  clothed  it  in  a  stronger  mantle.  The  size  and 
strength  of  the  ligaments  are  suited  to  the  daily  wants 
of  each  part,  and  to  the  force  of  its  muscular  contraction  ; 
and  under  the  best  circimistances,  they  form  but  a  limited 
protection  against  injury  from  mechanical  force. 

Sir  Astley  Cooper,  the  highest  authority  who  has 
written  on  this  subject,  divides  dislocations  of  the 
humerus  into  foiu* ;  first,  do^vnwards,  into  the  cavity  of 
the  axilla ;  second,  inwards,  on  the  chest,  with  the  head 
of  the  bone  lying  in  contact  with  the  ribs,  at  the 
extremity,  or  on  the  inner  side  of  the  coracoid  process, 
and  resting  on  or  under  the  edge  of  the  pectoralis  minor, 
in  the  subclavicular  fossa  ;  third,  backwards,  on  the 
dorsum  of  tlie  scajjula,  and,  foiirth,  a  pai-tial  dislocation, 
in  which  the  head  of  the  bone  lies  on  the  lower  edge  of 
the  glenoid  cavity:    But  this  ch vision,  however  correctly 
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it  expresses  the  situation  of  the  head  of  the  bone,  is,  for 
reasons  to  be  afterwai'ds  stated,  not  so  valuable  in  a 
practical  point  of  view,  as  such  a  division  would  prove 
in  the  case  of  other  joints ;  first,  because  it  does  not 
infer  a  distinct  difference  in  the  direction  of  the  force 
causing  the  injury ;  and,  secondly,  that  it  does  not,  in 
any  material  respect,  requh'e  a  modification  of  the  means 
resorted  to,  in  the  attempt  at  restoration.  This  will  not 
hold  in  the  case  of  the  hip-joint,  for  example,  in  which 
the  position  of  the  head  of  the  bone  is  determined  by 
the  direction  of  the  force  dislocating  it,  and  in  wliich  the 
attempt  at  reduction,  that  wotild  be  applicable  in  one 
form  of  dislocation,  would  be  less  so  in  another.  In  all 
these  forais  of  accident,  the  fibroiis  capsule  is  more  or  less 
lacerated,  while  the  extent  of  injmy  sustained  by  the  various 
muscles  and  tendons  surrounding  the  joint,  depends  on  the 
suddenness  and  the  violence  of  the  force  that  has  effected  it. 

When  the  head  of  the  bone  is  thi-own  into  the  axilla,  Muscles 
its  most  frequent  form  of  displacement,  it  is  j)robable  detached 
that  the  tendon  of  the  biceps  escapes  from  the  groove  in 
the  bone,  by  reason  of  the  capsule  which  retains  it  ])eing 
lacerated  and  loose,  while  the  supra-spinatus  muscle  is 
painfully  elongated.  The  upper  fibres  of  the  subscapu- 
laris  wiU  either  be  partially  detached  from  the  bone,  or 
be  similarly  stretched.  When  the  head  of  the  humerus 
is  thrown  inwards  on  the  chest,  the  same  remark 
will  apply  to  the  infra-spinatus  and  teres  minor  ;  and 
these  two  muscles  ai-e  especially  liable  to  be  detached 
from  the  bone,  or  lacerated,  in  the  case  of  disloca- 
tion of  the  head,  backwards,  in  which  it  would  appear 
almost  necessaiy  that  the  subscapularis  also  be  torn 
asunder ;  yet  I  do  not  beUeve  that  it  is  so.  It  is 
difficult,  however,  to  obtain  certain  information  on  these 
points,  from  the  infrequency  of  death  consequent  on  recent 
injury ;  but,  considering  the  comparative  slightness  of  Laceration 
the  pain,  when  the  head  of  the  bone  is  out  of  the  socket,  ""soies 

1  il.  •  not  SQUQVUi. 

80  long  as  the  arm  is  at  rest,  and  the  rapid  progress 
patients  make  towards  recovery  after  reduction,  it  may 
be  doubted,  whether  the  injury  sustained  by  tlie  muscles 
around,  is  so  serious  as  has  been  generally  represented. 

In  considering  tlie  causes  of  dislocation  of  the  humerus.  Causes  of 
we  should  always  keep  in  view  this  remarkable  foatui-o  dislocation, 
in  the  construction  of  the  shoulder-joint,  that  it  is  formed 
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by  the  head  of  the  bone  revolving  in  a  moveable,  not  a 
fixed,  socket ;  and  however  justly  chargeable  the  liga- 
ments of  the  articulation  may  be  with  weakness,  the 
fact  alone  of  its  great  mobility  affords  it  a  degree  of 
indu-ect  strength,  which  more  than  compensates  for  their 
weakness ;  and  I  conceive  that  the  knowledge  of  this 
mobility  is  essential  both  to  that  of  the  nature  of  the 
cause  of  dislocation  and  to  the  principles  on  which  the 
reduction  should  be  attempted. 

The  cause  of  dislocation  of  the  hvimems  may  be  gene- 
rally assigned  to  a  fall.    It  is  quite  possible  that  the 
head  may  be  displaced  from  its  socket  inwards,  by  a 
violent  blow  given  to  the  olecranon,  if  the  arm  at  the 
instant  be  thrown  backwards ;  but  this  cause,  for  obvious 
reasons,  must  be  a  rare  one.    At  the  instant  of  falling,  the 
arm  is  thrown  out  from  the  body  for  protection,  and,  should 
it  meet  in  the  act  of  falling,  with  any  obstacle  coming 
in  contact  with  it,  before  the  hand  reaches  the  grovmd, 
or  should  the  arm  be  so  extended  as  to  reach  the  grotmd 
at  the  moment  at  which  the  shaft  of  the  bone  is  placed  at  a 
very  obtuse  angle  with  the  socket,  the  bone  will  be  forced 
downwards  through  the  capsvde,  and  become  dislocated. 
Concentra-       In  the  act  of  falling,  the  arm  is  mechanically  thi-own 
dh'ected°'^°^  out,  without  Calculating  the  obstacle  it  may  fii-st  come  in 
against  the  contact  with.    If  a  person  be  thrown  down  with  violence, 
j"™*-         while  standing  sideways  at  some  feet  distant  from  the 
edge  of  a  chair,  and  the  extended  arm  be  caught  in  the 
fall  by  the  edge  of  the  seat,  about  two-thu-ds  of  the  way 
down  the  fore  arm,  the  whole  weight   of  the  body 
superadded  to  the  force  of  the  impulse,  beare  upon  the 
capsule  of  the  shoulder -joint,  and  its  laceration  is  in- 
evitable.    We  have  here  two  forces  meeting   in  the 
centre  by  a  long  and  powerful  leverage ;  first,  the  ai-m, 
the  remote  end  of  which  has  a  fii-m  fulcrum  on  the 
chair;  and  the  second,  the  body,  the  impetus  of  which 
can  have  no  possible  interruption,  and  the  whole  force 
is  expended  on  the  capsule  of  the  joint,  with  a  weight 
of  many  hundred  pounds.    It  is  not,  therefore,  siu-prising 
that  the  capsule  yields  to  the  force,  and  it  would  proba- 
bly yield  were  it  double  or  treble  the  natural  thickness. 
One  primary     This  is  the  causc  of  the  one  primary  dislocation  of  the 
dislocation   humerus,  by  which  the  head  of  the  bone  is  forced  fi-om 
°"  ^ '         its  contact  with  the  glenoid  cavity.    So  long  as  a  person 
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lies  in  the  position  in  which  he  fell,  the  dislocated  bone 
remains  in  its  situation  below  its  socket.  The  subsequent 
position  of  the  bone,  whethei*  in  the  axilla,  under  the 
pectoral  muscle,  or  on  the  dorsum  scapulte,  depends  on 
other  cu-cumstances,  viz.,  its  relation  to  the  trunk,  in  the 
act  of  being  raised  ;  for  as  it  is  veiy  rare  that  the  then  Position  of 
elevated  position  of  the  arm  be  retained  for  a  moment,  n^iuedby'^' 
the  arm  falls,  and  the  fall  of  the  arm,  which  constitutes  direction  of 

.  .  •  J      1         1  the  arm  m 

some  considerable  addition  to  the  primary  accident,  and  its  fau  after 

is,  no  doubt,  often  the  continuance  of  the  original  violence,  <ii8io<=a''^io'^- 

inasmuch  as  a  person  makes  an  immediate   effort  to 

rise,  detei-mines  the  future  position  of  the  head  of  the 

bone,  and  the  name  applied  to  the  foim  of  dislocation. 

Thus  we  speak  of  dislocation,  downwards,  forwards,  or 

backwards. 

It  is  by  this  secondary  force  that  injury  is  sustained 
by  the  muscles  around,  and  as  that,  though  considerable, 
is  materially  less  than  the  primary  force  of  the  fall,  it 
is  not  surprising  that  patients  so  quickly  recover  the 
movements  of  the  arm.    This  is  the  only  division  of 
primary  and  secondary  dislocation  of  the  humerus  that  I 
am  acquainted  with ;  and  I  quite  agree  with  Mr.  Pott 
and  Sir  Astley  Cooper  in  their  opinion,  that  a  new  dis- 
placement, caused  by  a  subsequent  contraction  of  the 
muscles,  occurring  without  a  second  accident,  of  which, 
indeed,  one  example  is  recorded,  is  almost  impossible. 
It  does  not  appear  an  imreasonable  assertion,  that  there 
is  in  reality  ,  but  one  form  of  primary  dislocation,  viz., 
that  in  which  the  head  of  the  bone  is  in  the  first  instance 
thrown  downwards.    The  most  common  position  for  the 
bone  to  occupy  is  that  in  the  axilla,  in  any  part  of  the 
line  between  which,  and  the  extreme  position  inwards,  the 
hea-d  of  the  bone  may  rest.    There  is  no  definite  point  at 
which  dislocation  into  the  axilla,  as  it  is  called,  becomes 
dislocation  inwards  under  the  pectoral  muscle.    It  is  a 
matter  of  opinion,  except  when  veiy  positive,  and  so  long 
as  there  is  a  variety  of  authority,  there  will  be  variety  of 
opinion. 

It  is  not,  I  think,  difficult  to  explain  the  comparative  5^,,^^  of 
trequency  of  the  displacement  into  the  axQla,  and  the  liability  to 
mfrequency  of  that  on  the  dorsum  scapulae.    The  cxpla- 
nation  is  found  in  the  natural  position  of  the  arm  with 
regard  to  the  chest,  and  the  general  economy  of  the 
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body.  In  a  fall  forwards,  both  aiTQs  are  brought  into 
requisition,  and  therefore  the  occuiTeuce  of  injmy  is  less 
probable  ;  whereas,  a  side  fall  involves  one  arm  only,  the 
other  being  uselessly  placed  at  the  opposite  side  of  the 
trunk.  If  this  reasoning  be  correct,  no  fall  but  that  in 
an  oblique  direction  forwards,  in  which  possibly  the 
opposite  extremity  may  be  paralysed,  or  engaged  in  some 
very  important  duty,  such  as  cariying  an  object  of  value, 
could  become  the  cause  of  that  pi-imary  foi-m  of  dislo- 
cation, of  which  the  secondary  effect  would  be  a  displace- 
ment backwards  on  the  doreum  scapulae.  A  man  cannot 
very  easily  sustain  a  dislocation  of  the  humerus,  who 
falls  directly  backwards  ;  while  a  fall  forwards  engages 
the  protective  effort  of  both  upper  extremities,  and  the 
facility  with  which  the  force  of  the  concussion  fi-om 
behind  is  modified  by  the  sudden  extension  of  the  foot 
forwards,  also  contributes  to  render  dislocation  in  the 
posterior  direction  very  rai-e  ;  but  that  of  a  faU  outwai-ds, 
which  paralyses  at  the  instant  the  sei-vices,  both  of  the 
other  arm  and  the  leg  of  the  same  side,  is  necessarily 
the  most  frequent  cause  of  primaiy  dislocation,  fi-om 
which,  according  as  the  arm  meets  its  resistance  when 
di'awn  more  or  less  backwai-ds,  is  the  head  of  the  bone 
thi'own  into  the  axilla,  under  the  pectoral  muscle,  or  at 
any  intermediate  position  between  them.  The  above 
principle  may  prevail,  although  the  attitude  of  the  man's 
body  continue  vertical.  My  friend.  Mi-.  Hemy  Landor,  of 
Bmi;on-on- Trent,  told  me  of  a  case  of  dislocation  of  each 
humerus  into  the  axilla,  of  a  butcher  in  the  act  of  raising 
a  calf,  which  fell  backwards  over  his  head.  He  reduced 
both  dislocations,  with  his  heels  in  the  axillae.  Several 
similar  cases  have  been  recorded  in  theLancet  and  elsewhere. 
Symptoms  The  Symptoms  of  a  dislocated  humerus,  though  gene- 
tion.^^°'^*  rally  palpaljle,  are  not  invariably  so.  Many  kinds  of 
accident  about  the  shoulder  may  raise  a  suspicion  of 
dislocation,  while  genuine  dislocation  is  rai'ely  mistaken. 
Contusions  of  the  deltoid  muscle,  followed  by  inability 
to  raise  the  ann,  particularly  if  occm-ring  in  a  person  of 
small  muscular  development ;  fractm-es  of  the  head  of  the 
bone  ;  severe  blows  on  the  acromion,  also  precluding  the 
action  of  the  deltoid  or  supra-sj^inatus  ;  wasting  of  the 
deltoid  from  long  disuse,  or  from  disease  of  that  muscle  ; 
or  paralysis,  from  injury  to  the  cu-cmnflex  nei-ve,  may  be 
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mistaken  by  an  inexperienced  eye  for  dislocation  of  the 
humenis.  But  a  I'ule  prevails  in  regai'd  to  the  dislocation 
of  this  bone,  similar  to  that  which  aijplies,  indeed,  to  all 
other  fonns  of  dislocation,  and  to  all  positive  disease  in 
eveiy  paii;  of  the  body ;  viz.,  that,  however  liable  we  may 
be  to  mistake  the  resemblances  for  the  real  affection,  we 
rarely  mistake  the  reality  for  the  resemblance.  When- 
ever, after  some  care  being  bestowed  on  the  case,  the 
question  is  raised,  is  this  dislocation,  &c.,  or  not  1  in  nine 
examples  out  of  ten,  whether  the  principle  apply  to  a 
supposed  dislocation,  to  hernia,  or  to  aneurism,  it  may 
be  answered  in  the  negative.  For  the  symptoms  of  most 
diseases  are  positive  in  their  nature  and  unmistakeable, 
and,  in  their  aggi-egate,  are  generally  conclusive  ;  whereas, 
in  the  imitations,  the  attention  is  directed  to  one  or  two 
symptoms  only,  which  it  has  in 
'common  with  the  real  disease, 
and  the  conclusion  is  hastily 
aiTived  at,  that  the  patient  has 
sustained  the  more  serious  form 
of  injmy. 

Of  all  the  characteristic  symp- 
toms of  dislocation  of  the  hume- 
rus, that  of  flattening  of  the 
shoulder  is  the  most  striking. 
The  deltoid  muscle  having  lost 
the  support  of  the  head  of  the 
bone,  falls  vertically  to  its  in- 
sertion below.  If  we  press  the 
fingers  upon  it,  although  it  is 
in  a  state  of  considerable  tension, 
it  conveys  the  sensation  of 
hollowness  underneath;  and  especially  so,  if  the  arm 
be  extended  during  the  pressure.  Compare  this  form 
of  the  shoulder  with  the  opposite,  and  the  difference 
between  the  two  is  obvious.  The  bony  origin  of  the 
muscle  from  the  acromion  is  become  qtdte  distinct,  in 
consequence  of  the  almost  right  angle  which  it  now 
forms  with  the  descending  muscle.  The  humerus,  how- 
Tft  vertical,  although  the  deltoid  is  ;  for  the 

shaft  IS  di-awn  outwards  by  the  supra-spinatus  muscle, 
and  also  by  the  deltoid  ;  and  the  elbow,  therefore,  stands 
trom  three  to  six  inches  from  the  side,  which  it  cannot  be 


Relative 
value  of  re- 
semblauces 
and  reali- 
ties. 


Flattening 
of  the 
shoulder. 


Hollow 
under  del- 
toid. 


Elbow  raised 
from  the 
side. 


102 


OPERATIVE  SURGERY. 


Head  of  the 
bone  felt  in 
the  axilla. 


Elongation 
of  the  arm. 


Movementa 
limited. 


Discolora- 
tion in 
dislocation 
inwards. 


made  to  approach,  without  paiu.  The  pain  is  refeiTed  to 
the  region  of  the  joint. 

This  symptom,  however,  is  not  an  invariable  one,  for 
after  some  days,  or  a  week  or  two,  or  even  at  the  time  of 
the  accident,  if  the  mobility  of  the  head  be  considerable, 
the  inner  condyle  can  be  brought  to  the  side  without 
pain  or  effort.  Consequent  on  the  pai-tial  extension  of 
the  arm,  is  a  leaning  position  of  the  trunk  towards  the 
aflPected  side,  obviously  for  the  pm-pose  of  relieving  the 
tension  on  the  head  of  the  bone.  If  the  patient's  arm  be 
extended,  and  the  hand  be  passed  upwards  into  the  axilla, 
and  the  extended  arm  be  fi-eely  rotated,  the  movements 
of  the  head  of  the  bone  will  be  clearly  perceived.  Com- 
pare this  with  the  opposite  side.  It  is  difficult  to  feel  the 
head  through  the  pectoral  muscle  satisfactorily. 

The  arm  is  elongated  about  an  inch  in  dislocation 
in  the  axilla,  but  not  generally  in  dislocation  inwai'ds ; 
for,  in  this  case,  the  head  is  placed  on  a  level  with  the 
glenoid  cavity.  The  great  importance  of  accurate  obser- 
vation of  this  symptom  is  strongly  insisted  on  by  Dupuy- 
tren,  and  also  by  Mr.  Vincent,  who  both  have  relied  upon 
it  confidently,  in  the  absence  of  other  evidence,  and  with 
great  success,  prosecuted  the  attempt  at  reduction. 

The  movements  of  the  arm  are  Hmited,  and  are  more  or 
less  painful,  although  occasionally  a  patient  will  swing  it 
backwards  and  forwards,  when  requested  to  do  so,  without 
complaint.  He  will  also  make  an  occasional  attempt  to 
raise  it,  but  rarely  or  never  to  di'aw  it  to  the  side.  The 
arm  is  reported  to  be  discolom-ed  by  the  pressure  orl  the 
axillary  vein  in  dislocation  inwards ;  but  neither  from  the 
displacement  downwai'ds  into  the  axilla,  nor  in  that  back- 
wards, either  on  the  inferior  costa,  or  on  the  dorsum  scapulae. 

An  oedematous  state  of  the  entire  limb  is  adverted  to 
by  Desault  and  Bell,  as  an  occasional  occuiTcnce  in  dis- 
location of  the  humerus  inwai'ds.  It  is  also  alluded  to 
by  other  authorities.  My  experience,  however,  would  not 
justify  my  considering  it  otherwise  than  as  a  veiy  m*e 
symptom,  although  I  have  at  the  present  time  an  example 
under  my  care.  The  head  in  this  example  lies  very  high 
in  the  axilla,  the  bone  appears  broken,  and  the  ann 
much  swollen  and  very  tense  from  oedema  :  dislocation 
has  existed  for  eight  weeks. 

The  general  aspect  of  the  shoulder  should  be  scru- 
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tinised  from  the  front  of  the  patient,  at  the  distance  of 
some  six  or  ten  feet,  when  the  irregularity  of  the  line 
of  the  bone  wiU  be  readily  detected  by  the  eye.  An 
experienced  eye  will  often  detect  dislocation  of  the  humerus 
at  a  glance.  Grating  of  bone,  allied  to  the  sensation  of 
crepitus,  is  an  occasional  occurrence.  I  have  known  it  to 
exist  in  fom-  or  five  cases  ;  in  the  first  and  second  of  which, 
I  felt  persuaded  that  a  fracture  had  taken  place.  It  is 
possible  that  the  bone  may  have  been  sphntered. 

If,  to  the  above  symptoms,  we  add  the  evidence  of  the  The 
patient  himself — who  will  certify  to  the  former  condition  e^denceoj 
of  his  health,  his  faU,  and  his  present  state  of  helplessness,  recent  in- 
— we  have  abimdaut  and  conclusive  evidence  that  the''"'^^' 
head  of  the  bone  is  out  of  the  socket,  and  we  shall  find 
little  difficulty  in  determining  whether  the  head  be  thrown 
inwards,  on  to  the  chest ;  downwards,  into  the  axilla  ;  or 
backwards,  on  to  the  dorsum  scapulae. 

The  modes  of  reduction,  practised  by  the  modem  school  Principle 
of  sm-gery,  are  various.  Those  of  the  old  surgeons,  the  reduction '^'^ 
principle  of  which  consisted  in  the  employment  of  the 
weight  of  the  body,  as  an  extending  force,  when  the  arm 
was  drawn  at  length  over  a  door,  or  a  ladder,  as  also  the 
application  of  the  ambi,  of  still  higher  antiquity,  are 
deservedly  superseded  by  measm-es  dictated  by  a  sounder 
knowledge  of  the  anatomy  of  the  region.  The  principle 
now  adopted,  is  that  of  drawing  the  head  of  the  bone 
in  the  direction  of  the  socket,  obviating  at  the  same 
time  the  action  of  such  muscles  as  have  the  power  of 
inclining  it  in  any  other  than  this  one  direction. 

For  example,  if  the  arm  be  extended  at  right  angles  to  Extension 
the  body,  a  mode  adopted  by  some  surgeons,  the  pecto-  augif^*^ 
ralis  major  and  latissimus  dorsi  would  tend  to  draw  the 
head  down  from  the  socket.     If  the  bone  be  drawn  Parallel  ex- 
straight  downwards,  parallel  to  the  body,  after  the  scapula 
is  fixed,  we  should  find  om-selves  contending  against  the 
action  of  the  deltoid  and  supra-spinatus.    With  a  view  to  Extension 
meet  these  two  difficulties,  it  is  sometimes  recommended 
that  we  make  extension  in  a  direction  between  the  two 
lines,  or  at  an  angle  of  about  45°.    When  the  sm-geon 
has  made  a  full  examination  of  the  case,  and  enabled 
himself  to  forma  tolerably  correct  opinion  of  the  force 
required  to  replace  the  head  of  the  bone  in  its  socket,  he 
wiU  determine  how  far  it  is  necessary  to  resort  to  the  use 
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of  pulleys,  or  whether  his  own  pereonal  efforts  may  not 
prove  sufficient.     Ahnost  under  any  circumstances  of 
disparity  in  size  between  the  two  parties,  it  is  desii-able  in 
recent  dislocation,  to  make  this  latter  attempt  by  the 
employment  of  the  simplest  agents.    The  patient  should 
Chloroform,  be  undrcssed,  and  placed  on  a  mattress ;  chloroform 
should  be  administered,  and  the  sm-geon,  sitting  upon 
Heel  in  the  ^he  bed  on  the  dislocated  side,  places  his  heel  (from 
a^"^-        which,  it  is  hardly  necessai-y  to  add,  the  boot  should 
be  removed,)  which  is  nearest  to  the  patient,  as  high  as 
possible  in  his  axiUa.    Taking  the  patient's  hand  on  the 
side  dislocated,  within  his  own  grasp,  he  leans  slowly 
backwards,  gradually  making  as  much  extension  as  he 
can.    In  di-awing  the  arm  downwards,  his  heel  sinks  more 
deeply  into  the  cavity  of  the  axilla ;  and  unless  imder 
peculiar  cu-cumstances  of  difficulty,  this  method  usually 
succeeds  in  the  course  of  five  minutes.    In  this  operation 
the  heel  is  supposed,  but  I  believe  eiToneously,  to  act  as  a 
fulcrum,  the  pressure  against  which  forces  the  head  out- 
GeneraUy    wards,  in  the  direction  of  the  socket.     Sii-  A.  Cooper 
successful,   considers  the  mode  above  described,  to  be  successful  in  its 
application  to  three-fourths  of  the  cases.    A  second  mode 
is  that  of  having  extension  made  outwards,  by  an  assistant 
Extension    at  the  wrist.    The  hands  of  the  surgeon  gi-asp  the  arm, 
efevation'of  ^^^^^  *°       dislocatcd  end,  and  he  then  di-aws  it  forcibly 
tiieheadof  upwards  towards  the  glenoid  cavity.    With  an  aged  or 
the  bone,     ^qq^  subject,  this  plan  is  occasionally  successful ;  but  for 
reasons  afterwards  to  be  mentioned,  it  exerts  a  far  less 
influence  on  the  position  of  the  bone,  than  that  of  exten- 
sion made  with  the  heel  in  the  axiUa. 
Knee  in  the      Another  plan  is  occasionally  adopted,  of  placing  the 
axilla.        knee  in  the  axilla,  and  employing  the  patient's  ai'm  as  a 
lever,  which  is  forcibly  drawn  downwards  across  it.  This 
raises  the  head  of  the  bone  towards  its  socket,  which  it 
may  occasionally  enter ;  but  if  the  attempt  to  reduce  the 
bone  by  means  of  the  heel  in  the  axiUa  have  failed,  it  is 
very  improbable  that  either  this,  or  the  preceding  method 
will  succeed. 

«;a"ufa*aud     When  the  case  is  obstinate,  and  we  ai-e  compelled  to 
employment  resort  to  the  use  of  pulleys,  it  is  reconunended  that  the 
of  pulleys,    gcapula  be  fixed  by  the  mode  of  application  of  a  round 
towel,  or  a  strong  oval  ring  of  leather,  either,  to  be  firmly 
secured  into  the  wall.    The  extending  agent  is  then  to 
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be  fixed  on  the  wiist,  and  not  above  the  elbow,  for  reasons 
given  in  the  introductory  chapter.  The  patient  may  be 
placed  either  in  the  sitting,  or  the  lying  posture,  but  the 
latter  is  preferable.  Chloroform  being  administered,  the 
extension  should  be  made  nearly  downwards,  or  certainly 
not  higher  than  an  angle  of  35°,  with  a  view  to  obviate 
the  actions  of  the  pectoralis  major  and  latissimus  dorsi. 
Those  who  recommend  this  plan  would  generally  adopt  Lateral  ex- 
lateral  extension  of  the  humerus  outwards  from  the  superadded, 
trunk  near  the  axilla,  by  means  of  a  second  towel ;  but 
I  cannot  say  that  I  have  seen  benefit  from  its  employ- 
ment. The  extending  force  may  be  continued  for  thirty 
or  forty  minutes  uninteiTuptedly.  Some  authors  recom-  Arm  thrown 
mend  the  arm  to  be  thrown  across  the  chest,  thus  making  ^1^™^^ 
a  lever  of  the  dislocated  bone.  Dupuytren,  a  man  of 
great  experience,  revived  a  plan  invented  by  Mr.  White 
of  Manchester,  which  he  eiToneously  ascribes  to  the 
invention  of  a  Frenchman,  and  which  the  foimer  thus 
describes  :  "  One  assistant  gi-asped  the  wrist  of  the  affected 
arm,  and  raised  it  to  a  line  parallel  with  the  trunk, 
making  extension  directly  upwards,  whilst  another  as- 
sistant pressed  upon  the  scaptda,  for  the  purpose  of 
making  counter  extension.  I  was  thus  left  at  liberty  to 
direct  the  head  of  the  bone  with  my  two  thumbs,  which  I 
did  in  a  sitting  postm-e."* 

Of  these  numerous  modes  of  reduction,  there  are  but 
two  which  I  can  strongly  recommend ;  viz.,  the  first,  with 
the  heel  in  the  axilla,  the  principle  of  which  is,  I  con- 
ceive, however,  greatly  misunderstood,  as  also  the  source 
of  the  success  that  so  freqiiently  attends  its  employment ; 
and,  secondly,  that  of  Mr.  White,  adopted  by  Dupuytren, 
A  few  days  since,  M.  de  Merie,  at  the  Koyal  Free  Hospital, 
reduced  a  very  recent  dislocation  by  simply  raising  the  arm. 
With  respect  to  the  plan  of  placing  the  heel  in  the  axilla, 
It  should  be  constantly  kept  in  mind,  that  the  shoulder- 
jomt  has  this  pecuharity  in  its  constraction,  viz.,  that  it 
IS  composed  of  two  bones,  each  of  which  is  moveable  on 
the  trunk,  and  that,  in  the  act  of  extension,  we  not  only 
affect  the  position  of  the  bone  we  are  extending,  but, 
through  the  agency  of  the  muscles  connecting  them,  we 
also  affect  the  relations  of  the  bone  we  are  extending 

♦  Dupuytren  on  Injuries  and  Diseases  of  Bones.   By  Le  Qros  Clerk. 
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from  ;  and  in  the  case  of  the  humerus  and.  scapula,  that 
the  agents  of  extension  do  affect  both  bones,  cannot  be 
doubted.  By  fixing  the  scapula,  we  retain  the  glenoid 
cavity  in  a  direction  looking  straight  outwards  from  the 
trunk  ;  but  if  we  leave  the  scaptda  untouched,  then,  by 
the  act  of  drawing  down  the  humerus,  we  depress  at  the 
same  time  the  acromion,  by  means  of  the  deltoid  which  is 
attached  to  both.  The  consequence  is,  that  in  depressing 
the  acromion  we  direct  the  socket  of  the  hone  towards  the 
dislocated  head,  and  readily  get  rid  of  the  obstacle,  which 
is  often  immediately  caused  by  the  rim  of  the  glenoid 
cavity  alone,  and  we  bring  the  two  surfaces  of  bone 
within  the  range  of  what  I  may  term  then-  natm-al  affi- 
nity, and  by  the  agency  of  which  they  immediately 
coalesce.  With  the  heel  in  the  axilla,  we  make  a  simple 
extension  of  the  arm  from  the  wrist;  we  leave  the  scapula 
unfettered,  to  assiune  its  own  direction ;  and  by  the 
extending  force,  slightly  as  it  is  applied  by  one  person 
only,  the  scapula  is  made  to  revolve  on  its  centre,  through 
the  leverage  exercised  on  the  acromion  hy  the  deltoid ;  and 
the  pectoralis  major  and  latissimus  dorsi,  being  thus 
relaxed,  exercise  no  prejudicial  influence  on  the  move- 
ments of  the  humerus.  I  have  seen  the  protracted  efforts 
of  pulhes,  drawing  ovitwards,  fail  again  and  again,  with 
the  utmost  effort,  when  the  head  of  the  bone  has  been 
restored  to  the  glenoid  cavity,  by  the  single  agency  of  one 
I)erson  subsequently  placing  his  heel  in  the  axilla. 

There  is  no  reason  why,  in  very  muscular  subjects,  or 
in  old  dislocations,  the  same  principle  may  not  be  applied 
conjointly  with  the  use  of  pulleys.  For  the  pm-pose  of 
retaining  this  admirable,  because  most  efficient,  principle, 
I  employ  a  well-padded  u-on  knob,  which  may  represent 


the  heel,  from  which  there  extend  laterally  two  strong 
branches  of  the  same  metal,  each  ending  in  a  bulb  or  ring 
of  about  foiu'  inches  in  length,  the  office  of  which  is 
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designed  to  keep  the  margins  of  the  axilla  as  free  from 
pressiu-e  as  possible ;  for  what  operation  can  be  more 
absurd  than  the  endeavour 
to  fix  the  scapula  by  means 
of  girds  can-ied  round  the 
shoulder,  in  which  we  include 
the  margins  of  this  cavity, 
viz.,  the  pectoralis  major  and 
latissimus  dorsi,  as  in  a  vice, 
and  by  which  we  endeavour  to 
drag  up  the  arm,  at  the  same 
instant  that  we  make  the  most 
strenuous  efforts  to  drag  it  down 
hy  a  yet  superior  force  ? 

It  is  of  the  utmost  import- 
ance, if  we  wish  for  success, 
that  we  have  the  margins  of 
the  axilla  untrammelled,  in 
order  that  the  bone  be  allowed 
to  descend,  unchecked  at  least 
by  our  own  agency.  The  iron 
knob  should  be  passed  high 
up  into  the  axiUa,  and  at- 
tached to  cords  fastened  into 
a  staple. 

The  person  of  the  patient 
should  be  placed  on  the  back, 
or  inclined  over  on  to  the 
opposite  side,  and  the  cords 
passed  up  on  each  side  of  the 
shoulder,  one  in  front  and  the 
other  behind  the  joint ;  the 
arm  should  be  drawn  down- 
wards, as  nearly  as  possible 
parallel  to  and  in  contact 
with  the  body.  Extension 
should  be  made  from  the 
wrist,  and,  especially  in  old 
cases,  continued  gradually. 
As  the  humerus  descends, 
the  scapula  will  roll  forwards, 
and  the  glenoid  cavity,  instead  of  staring  away  from  tho 
head  of  the  humerus,  will  be  du-ccted  downwards  towards 
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it,  in  the  axillary  cavity,  or  equally  so  when  under  the 
pectoral  muscle  ;  and  although  I  have  never  employed 
the  same  means  in  reducing  dislocation  on  to  the  dorsum 
scapulfe,  I  have  no  doubt  of  its  power  to  accomplish  it. 

On  the  above  plan  I  have  succeeded  in  reducing  a  great 
many  dislocations,  whether  occurruig  in  very  muscular 
men,  or  after  some  days,  or  weeks,  or  even  months  dura- 
tion ;  and  it  is,  I  conceive,  especially  appUcable  to  such 
cases  of  long  standing  as  require  long  and  persistent 
extension. 

Extension  The  plan  of  Mr.  White  of  Manchester,  by  which  the 
upwards.  r^j^  jg  (jj-awn  upwards  towards  the  head,  has  this  objec- 
tion, viz.,  that  it  applies  considerable  force  in  a  veiy 
distorted  line,  and  one  would  imagine  that  it  could  not 
be  effected  without  injiuy  sustained  by  the  subscapularis 
muscle  ;  yet  Dupuytren  speaks  of  a  dislocation  reduced 
in  this  manner,  in  which  the  patient  had  recovered  the 
free  use  of  the  arm  in  tivelve  days. 

Of  the  numerous  methods  above  alluded  to  for  reducing 
the  dislocated  humerus,  it  is  not  intended  that,  all,  or 
even  many,  should  be  adopted  in  any  one  case.  The  fii-st, 
and  most  efficient,  should  perhaps  be  fii'st  selected,  viz., 
the  heel  in  the  axilla.  Should  this  measm-e  fail,  it  is 
better  to  resort  to  the  pulleys  at  once,  as  the  most  certain 
method  of  effecting  the  reduction.  I  have  recently  seen 
a  case  of  dislocation  of  the  humerus,  in  a  powerful  man, 
reduced  within  two  minutes  by  being  raised  over  the  knee  of 
a  house  sm-geon  of  not  more  than  ten  stone  weight.  The 
Chloroform,  patient  was  placed  imder  the  influence  of  chloroform,  to  the 
operation  of  which  this  remai-kable  result  was  attributable. 


DISLOCATIONS  AT  THE  ELBOW-JOINT. 

Dislocations  at  the  elbow-joint  exhibit  the  greatest 
variety,  and  also  the  greatest  complication  of  auy  joint  in 
the  body,  in  which  condition  they  present  difficulties  of 
the  most  formidable  kind  to  the  surgeon,  and  occasion- 
ally, nay  often,  defy  the  diagnosis  of  the  most  experienced 
Causa  of  members  of  our  profession.  This  difficulty  is  foimded  on 
difficult      ij^Q  compound  nature  of  the  ioint,  the  existence,  and  the 

diagnosis  of         ..        ni  ^         e         ■     ,  ■  i 

elbow-joiut.  variety  of  so  large  a  number  oi  projecting  processes,  eacn 
of  which  is  liable  to  injury,  and  to  the  thick  investment 
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of  muscle,  with  which  nature  has  covered  the  front  of  the 
aiticulation. 

The  hiunerus  terminates  below  in  its  two  condyles,  of  structure  of 
which  the  internal  one  projects  considerably.  The  ulna 
embraces  its  articular  surface,  by  means  of  a  considerable 
concavity,  terminating  in  front  of  the  coronoid  process, 
which,  in  extreme  flexion  of  the  arm,  is  received  into  the 
anterior  depression  of  the  humerus,  and  behind  in  the 
olecranon,  which,  in  extension,  falls  into  the  posterior  and 
larger  depression  of  that  bone.  The  head  of  the  radius 
revolves  on  the  articular  sm-face  of  the  outer  condyle,  and 
also  in  the  lesser  sigmoid  cavity  of  the  ulna.  It  is  dis- 
tinctly felt  in  rotation  on  pressiu^e  of  the  finger,  applied  a 
good  way  back,  immediately  below  the  outer  condyle. 
Of  these  processes,  the  coronoid,  the  outer  condyle,  and 
the  head  of  the  radius  are  closely  invested  with  muscles, 
the  internal  condyle  and  olecranon  are  prominent. 

The  front  of  the  joint  is  covered  by  the  brachialis 
anticus,  by  the  tendon  of  the  biceps,  and  its  aponeurotic 
expansion,  lost  below  in  the  fascia  of  the  fore-ann,  by  the 
brachial  artery  and  median  nerve.  The  large  mass  of 
muscles  on  the  outer  side,  covering  the  condyle  and  the 
head  of  the  radius,  consists  of  the  supinators  and  ex- 
tensors, which,  for  the  most  part,  arise  above,  from  the 
humerus.  That  of  the  flexors  takes  its  origin  from  the 
internal  condyle  only. 

As  to  the  causes  of  dislocation  in  this  region,  it  would  causes  of 
be  difficult  to  follow  them  in  aU  their  variety  ;  no  doubt  dislocation, 
they  are  generally  the  result  of  falls  on  the  fore-arm  or 
hand  ;  but  the  fall  and  its  consequent  dislocation  are  so 
instantaneous,  that  a  patient  is  rarely  competent  to  give 
any  satisfactory  and  precise  report  of  its  nature,  and  we 
can  only  infer  its  direction  from  the  form  of  derangement 
the  structure  has  sustained.     Its  frequent  complication 
with  fractm-es  of  one  or  more  bones,  greatly  increases  the 
difficulty  ;  and  this  is  yet  further  aggravated  by  the 
frequent  occurrence  of  large  ecchymoses  and  other  fonns 
of  swelling  which  may  entirely  conceal  the  outline  of  three- 
fourths  of  the  articiilation.  Under  almost  all  circumstances, 
however,  two  points  are  visible,  viz.,  the  internal  condyle 
and  the  olecranon.    In  almost  every  variety  of  iujury  of 
the  jomt  these  two  processes  are  felt  without  difficulty, 
and  for  this  reason,  that  their  relation  to  the  integuments 


110 


OPERATIVE  SURGERY. 


Diagnosis 
difficult 
when  the 
arm  is 
swollen. 


Besponsi- 
bility  of 
surgeons  in 
cases  of 
severe  acci- 
dent. 


in  health  is  so  close,  that  it  is  veiy  rarely  that  the  cellular 
connection  between  them  is  infiltrated  with  blood.  The 
relation  between  these  two  important  landmarks  should 
be  distinctly  imderstood,  and  fixed  in  the  memoiy  of  the 
sm-geon,  as  the  knowledge  wiU  be  found,  in  cases  of  compli- 
cated iujiuy,  always  valuable.  In  the  extended  position 
of  the  ai-m,  the  centre  of  the  olecranon  is  about  an  inch 
underneath  the  condyle,  in  the  vertical  dhection ;  and  when 
the  arm  is  bent  at  a  right  angle,  the  olecranon  is  in  a  right 
line  with  the  condyle,  and  about  an  inch  and  a  half  below  it. 

Severe  injuries  of  the  elbow-joint,  whether  in  the  form 
of  fractm-e,  dislocation,  or  a  compoimd  of  the  two;  are 
frequently  followed,  at  a  short  interval,  by  swelling  of  a 
fonnidable  kind,  in  which  it  is  impossible,  but  by  the  aid 
of  a  perfect  intimacy  with  the  anatomical  stnictm-e  of  the 
joint,  to  detect  the  relations  of  one  part  with  another  ; 
but  even  imder  this  difficulty,  the  two  points  in  question 
are  readily  distinguishable.  In  such  forms  of  swelling, 
the  arm,  including  the  length  of  six  inches  both  above 
and  below  the  joint,  may  be  involved  in  the  extravasation, 
and  this  swelling  may  distend  the  arm  to  a  chcumference 
of  one-third  beyond  its  natural  size.  In  such  circum- 
stances, in  which  it  is  impossible  to  determine  with  any 
certainty  whether  any,  or  what  bones  ai'e  broken,  or 
whether  or  not  dislocated,  the  difiiculty  of  the  case  should 
at  once  be  stated  to  the  friends  of  the  patient. 

A  surgeon  is  justly  responsible  to  society  for  the  entire 
restoration  of  many  forms  of  injmy  to  a  condition  of 
health  of  the  affected  part,  provided  no  extreme  or  xm- 
usual  difficulty  exist  in  the  natm-e  of  the  accident,  or 
arise  in  the  coiu'se  of  treatment  ;  and  the  records  of  law 
unhappily  teem  with  examples  of  a  compulsory  retribu- 
tion, the  result  of  ignorance  or  neglect.  But  in  the  case 
now  imagined,  which  sets  at  nought  the  knowledge  and 
the  foresight  of  the  most  experienced,  a  surgeon  can  only 
render  himself  responsible  for  the  issue,  by  the  assump- 
tion of  power  which  he  does  not  possess,  or  by  volunteer- 
ing an  unguarded  pledge  of  his  ability  to  restore  the  joint 
to  its  former  condition  of  health.  This  is  obviated  by  a 
candid  avowal  of  the  diflficulties  of  the  case,  and  by  his 
willingness  to  avail  himself  of  the  co-operation  of  othei-s, 
who  can,  at  least;  lighten  his  burthen  by  sharing  his 
responsibility. 
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The  penalties  of  law  are  justly  enforced  ou  those  who  Cases  de- 
play  a  single-handed  game,  by  which  they  depr  ive  theii'  ^ns^]t^ 
patient  of  the  advantages  to  be  derived  from  the  expe-  tion. 
rience  of  others  ;  whereas,  they  should  rely  on  the  well- 
known  adage,  which  under  no  cu-cumstances  is  more 
pertinent  than  when  applied  to  a  medical  man  placed  in 
this  critical  position,  that,  "  union  is  strength." 

Authors  do  not  agree  in  the  natural  division  of  dis-  Cause  of  the 
locations  at  the  elbow-joint  :  first,  because  the  compound  dislocations 
natiu-e  of  the  joint  admits  so  large  a  variety  of  inj  my ;  at  the  elbow, 
and,  secondly,  because  as  the  degi-ee  and  direction  of  the 
displacement  of  a  bone  depends  on  the  extent  and  direc- 
tion of  the  force  causing  it ;  it  is  probable  that  no  two 
dislocations  of  the  elbow  exactly  correspond  ;  and  more- 
over, we  may  readily  believe,  that  we  have  yet  to  learn 
all  the  varieties  of  injury,  to  which  it  is  liable  under  the 
influence  of  eccentric  forces  bearing  upon  it. 

Thus,  each  author,  taking  his  own  experience  for  his 
guide,  describes  those  injuries  which  he  has  seen,  while  it 
may  be  not  tmreasonably  supposed,  that  many  varieties, 
or  at  least  many  degrees  of  displacement,  have  escaped 
the  observation  of  men  of  the  largest  experience.  That 
of  Sii-  Astley  Cooper  produces  a  variety  of  five  difierent 
dislocations  of  the  fore-arm.  First,  the  two  bones  back- 
wards. Second,  the  two  bones  thrown  laterally,  the 
radius  occupying  the  articular  surface  of  the  ulna,  and 
the  latter  bone  forced  off  the  humerus.  Third,  the  ulna 
alone  thrown  backwards.  Fourth,  the  radius  forwards ; 
and  Fifth,  the  radius  backwai-ds. 

Of  these  forms  of  dislocation,  that  of  loth  hones  hack-  Dislocation 
wards  is,  perhaps,  of  more  frequent  occmTcnce  than  that 
of  all  the  other  varieties  taken  together.    I  have  observed  backw^da. 
it  to  have  occuiTed  most  commonly  in  the  persons  of 
children,  and  almost  invariably  in  consequence  of  a  fall. 
It  may  be  readily  detected  by  the  unnatural  position  of  symptoms, 
the  olecranon,  which  projects  an  inch  or  more  higher  than 
when  occupying  its  natural  position  in  the  posterior  fossa, 
which  18  now  occupied  by  the  coronoid  process.  The 
triceps  muscle  is  forced  backwards,  resembling,  in  its 
appearance,  the  connection  of  the  tendo  Achillis  to  the 
OS  calcis.    The  arm  is  slightly  flexed  and  supinated  by 
the  compound  action  of  the  biceps,  which  draws  the 
tubercle  of  the  radius  forwards  ;  the  skin  iu  front  of  the 
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joint  is  iu  a  state  of  tension ;  the  projection  of  the  humerus 
is  aj)parent  in  fi-ont — the  jomt  is  nearly  fixed,  and  capable 

only  of  the  shghtest 
motion  in  either 
flexion  or  extension. 
If  the  condyles  are 
firmly  held  by  one 
hand,  the  dislocated 
extremities  of  the 
radius  and  ulna  can 
be  moved  in  the 
lateral  dkection. 

The  arm  should  be 
carefully  compared 
with  that  of  the  oppo- 
site side,  and  under 
all  cu'cumstances,  in- 
quiry should  be  made 
as  to  its  condition 
before  the  accident.  I 
remember  a  boy  sub- 
mitting to  a  painful 
and  protracted  at- 
tempt to  reduce  a  dislocation  of  his  fore-arm,  on  the  failm-e 
of  which,  he  got  up  with  a  laugh,  and  said,  "  I  knew  you 
couldn't  do  it ;  it's  been  out  these  ten  years." 
Principle  The  attempt  at  reduction  is  recommended  to  be  made  by 
reductimi  °^  P^^'^i'^g  knee  in  front  of  the  elbow-joint,  gi-aspiug  the 
wrist  with  the  hand,  and  di'awing  it  forwards,  at  the 
same  moment  that  the  fore-arm  is  forcibly  bent  round 
the  knee,  employed  as  a  fiilcnim.  By  these  means  the 
coronoid  process  is  detached  from  its  position  in  the 
posterior  fossa,  and  is  drawn  roimd  to  the  front  of  the 
ai-ticular  sm'face  of  the  humerus.  It  is  very  probable 
that  the  annular  ligament,  connecting  the  radius  to  the 
lesser  sigmoid  cavity  in  the  ulna,  is  unbroken,  and  the 
two  bones  will  retm-n  together.  Although  this  mode  of 
reduction  has  the  high  sanction  and  the  recommendation 
of  Sir  Astley  Cooper,  I  confess  I  entertain  the  strongest 
objection  to  it ;  not  only  because  I  have  i-arely  known 
it  to  succeed,  except  by  a  long-continued  effort  of  flexion, 
to  which  additional  extending  power  was  resorted  to,  but 
because  it  appears  to  me  opposed  to  the  fii-st  principles 
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■which  ought  to  direct  oiir  conduct  iu  the  attempt  to 
restore  a  bone  into  its  cavity. 

My  objections  ai'e  foimded  on  the  following  grounds  :  Objections 
that  children  are  more  frequently  the  subjects  of  this  recom-™°  ^ 
dislocation  than  adults ;  and  that  in  children  the  coronoid  "jj"^^*^ 
process  is  not  firmly  attached  to  the  shaft  of  the  ulna,  but  Cooper, 
is  yet  an  epiphj'sis,  and  continues  such,  till  fomleen  or 
fifteen  years  of  age  ;  that  in  the  attempt  to  bend  the  arm, 
the  ulna  is  employed  as  a  lever  of  the  first  kind,  of  which 
the  posterior  part  of  the  ai-ticular  sm-face  of  the  humerus 
is  the  fulcrum,  the  weight  being  represented  by  the 
triceps,  attached  to  the  olecranon  ;  that  the  force  em- 
ployed, which  with  such  leverage  is  very  great,  may 
seriously  damage  the  coronoid  process,  if  not  fracture  it ; 
and  I  am  satisfied  that  I  have  seen  this  done  ;  that  the 
immediate  obstacle  to  the  return  of  the  bones  is  seated 
in  the  coronoid  process,  which  causes  the  projection  of 
the  ulna  backwards  ;   and  that  by  bending  the  arm, 
before  full  extension  is  made,  we  force  this  process  against 
the  bone,  instead  of  endeavoiuring  to  detach  it  from  the 
siuface  that  appears  to  hold  it. 

I  have  endeavom-ed  in  the  introductory  part  of  the 
chapter,  to  enforce  the  importance  of  the  principle,  that 
the  general  extension  of  the  muscles  in  the  axis  of  the 
atfected  bone  ought  to  be  adopted,  for  the  purpose  of 
bringing  a  bone  downwards,  witliin  the  range  of  theii* 
general,  and  not  their  individual  action  ;  and  that  we 
gain  nothing  by  the  resort  to  any  du-ect  line  of  traction, 
by  which  we  give  relief  to  one  or  more  muscles  at  the 
expense  of  others ;  and  I  conceive  that  this  foim  of 
dislocation  affords  abundant  evidence  in  support  of  this 
principle,  both  in  theory  and  in  practice.  If  we  examine  Extousion 
the  construction  of  the  joint  on  the  skeleton,  it  appears 
obvious  that  simple  extension  will  accomplish  everything;  direction, 
that  it  presents  the  readiest  mode  of  detaching  the 
coronoid  process  from  the  posterior  fossa,  or  fi-om  the 
posterior  surface  of  the  humerus,  supposing  it  to  be 
forced  beyond  the  fossa  into  extreme  retraction:  that 
It  employs  equal  and  fair  tension  both  on  the  biceps  and 
brachials  anticus  in  front,  and  on  the  triceps  behind; 
that  all  that  is  required  for  success,  is  to  bring  the 
coronoid  process  below  the  trochlea  or  pulley  of  the 
humerus,— for  the  radius  presents  little  or  no  obstacle,— 
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when  it  will  rush  forward  to  its  nattu'al  surface,  and  the 
dislocation  will  be  reduced. 

Unless  the  patient  be  a  very  poweiful  man,  the  reduc- 
tion of  the  fore-arm  on  this  principle  may  be  effected  by 
two  or  three  persons,  one  of  whom  would  fix  the  upper 
arm,  or  simply  retain  the  person  of  the  patient  in  position. 
Extension  of  the  fore-arm  should  be  made  fi'om  the  hand 
or  wi-ist,  in  a  straight  direction  downwards,  as  if  for  the 
pm-pose  of  simply  elongating  the  arm.  This  extension 
should  be  continued  with  moderate  force  for  some  tlu-ee 
or  four  minutes,  when  the  bones  will  slip  forwards,  with- 
Exampie.  out  gi'oat  effort  or  difficulty.  A  strong  boy,  of  about 
sixteen,  was  brought  into  St.  Bartholomew's  Hospital  -nith 
this  form  of  dislocation,  during  the  visit  of  the  surgeon. 
The  case  was  given  into  the  charge  of  the  house-sm'geon, 
who  was  requested  to  reduce  the  dislocation,  which  he 
attempted  for  ten  minutes  without  success.  The  sm-geon 
himself  made  a  similar  effort,  by  endeavom-ing  to  draw 
the  bones  of  the  fore-arm  round  his  knee,  placed  over  the 
ffont  of  the  elbow-joint  ;  but  he  was  equally  vmsuccessfiil. 
Simple  extension  was  then  adopted,  and  the  bones  re- 
turned to  their  position,  comparatively  with  the  gi'eatest 
ease.    This  case  is  a  type  of  many  others. 

The  observation  of  the  abnormal  position  of  the  bones, 
and  that  of  the  compound  action  of  the  muscles  about 
the  joint,  while  they  would  appear  to  point  to  the  apph- 
cation  of  the  simple  principle  of  extension,  as  the  best 
and  most  innocuous  means  of  replacing  the  dislocated 
bones,  receive  additional  confirmation  from  its  practical 
application.  It  is  very  rarely  that  any  difficulty  attends 
this  mode  of  reduction,  which  I  have  both  taught  and 
adopted,  for  many  years.  Dupuytren  reduced  in  this 
manner  a  dislocation  of  the  bones  of  the  fore-ann  back- 
wards of  eighteen  days'  existence,  without  difficulty, 
and  Sir  A.  Cooper  acknowledges  that  in  one  case  he 
resorted  to  it  with  success,  when  the  other  plan  had 
failed. 

Fraotuvoof  Should  the  ulna  return  to  its  false  position  shortly 
process"""'^  after  the  reduction,  and  without  the  occmTence  of  fresh 
violence,  it  is  probable  that  the  coronoid  process  is  broken 
off,  and  the  case  then  becomes  one  of  some  difiiculty. 
The  simple  fact  of  the  renewed  disiilacement  of  the  bone 
without  violence,  goes  far  to  prove  the  sepai-atiou  of  this 


DISLOCATIONS  AT  THE  ELBOW-JOINT. 


115 


process.  But  crepitus  may  be  occasionally  felt  in  the 
extreme  flexion  of  the  arm,  and  if  we  add  to  these  symp- 
toms that  of  peculiar  facility  of  reduction,  we  shall  hardly 
be  mistaken. 

The  next  most  frequent  dislocation  at  the  elbow-joint,  Lateral  dia- 
consists  in  the  displacement  of  hoth  hones  in  tlie  lateral  outwards. 
direction.  They  may  be  tlu'own  outwards  or  inwards. 
They  are,  perhaps,  more  frequently  tlrrown  outwards,  the 
olecranon  resting  on  the  back  of  the  outer  condyle,  the 
radius  olF,  or  nearly  off,  the  bone.  The  internal  condyle 
projects  greatly  under  the  skin,  and  the  olecranon  is 
nearly  two  inches  distant  from  it.  The  triceps  muscle, 
retaining  its  connection  with  the  humerus,  passes  some- 
what suddenly  across  the  olecranon.  The  arm  is  nearly 
straight,  but  is  fixed  as  regai'ds  tlie  power  of  flexion,  and 
pronation  is  efiected  with  pain.  All  these  symptoms  may 
be  marked  by  swelling,  following  the  accident  within  an 
hour. 

In  dislocation  of  both  bones  inwards,  the  olecranon  is  Lateral  dis- 
brought  directly  behind  the  inner  condyle,  and  projects  inwards, 
backwards,  in  consequence  of  being  deprived  of  its  fossa. 
Some  of  the  fibres  of  the  anconeus  must  be  torn  asunder. 
The  head  of  the  radius  may  be  felt,  in  rotating  the  fore- 
ai-m.  The  arm  is  fixed  nearly  in  a  straight  position.  By 
comparing  the  two  extremities,  the  abnormal  position  of 
the  bones  will  be  rendered  obvious. 

Dislocation  of  the  radius  fonvards,  in  my  observation.  Dislocation 
comes  next  in  frequency,  although  I  dare  say,  with  much  tZ^^_ 
reason  deemed  a  rare  form  of  injm-y  by  some  authors. 
It  is  marked  by  slight  flexion  of  the  fore-arm,  and  by  the 
presence  of  an  osseous  swelling  in  front  of  the  external 
condyle,  due  to  the  head  of  the  radius,  which  has  broken 
through  the  restraint  of  the  annular  ligament,  and  escaped 
from  Its  contigiiity  with  the  ulna.  Rotation  of  the  fore- 
arm may  be  performed  without  much  pain,  but  neither 
flexion  nor  extension,  beyond  the  point  at  which  the  arm 
IS  fixed. 

Dislocation  of  the  radius  hackwards  is  a  far  less  frequent  Dislocation 
accident  than  the  former.    It  may  be  detected  by  the  Sf.Swards. 
unnatural  contoiu-  of  the  joint  on  its  outer  side,  and  by 
the  Head  of  the  bone  being  felt  in  rotation  under  the 
smtiice  posterior  to  the  external  condyle,  instead  of  in  a 
du-ect  line  below  it. 

I  2 
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Other 
varieties. 


Extensinn, 
the  general 
mode  of 
reduction. 


Troatmont 
of  fracture 
of  the  coro- 


Other  varieties  are  sj^oken  of ;  and  any  variety  or  form 
may  occur,  of  dislocation  of  these  two  bones.  The  radius 
is  occasionally,  but  rarely,  thrown  forwards  in  combina- 
tion with  displacement  of  the  idna  backwards  ;  and  that 
form  of  dislocation  in  which  both  bones  are  forced  for- 
wards, is  a  recognised,  though  a  very  rare  accident,  which 
has  escaped  the  observation  of  many  experienced  men. 
It  is  accompanied  with  fracture  of  the  olecranon.  In 
truth,  if  we  test  the  liabilities  of  the  elbow-joint  to  injury, 
by  the  records  of  surgery,  they  are  numerous  indeed ; 
for,  as  I  have  above  observed,  no  two  authors  agree  in 
the  number  or  order  of  liability,  though  all  acknowledge 
the  great  frequency  of  the  dislocation  of  both  bones 
backward.  The  difficulty  of  malcing  any  complete  classi- 
fication of  these  injimes,  after  having  pointed  out  three 
or  four  of  the  more  prominent  of  them,  is  not  important, 
if  we  resort  to  a  general  princijjle  of  reduction  as  appli- 
cable to  all,  or  nearly  all,  and  that  is  the  principle  previ- 
ously enforced,  of  extension.  ManipiUation  can  accomphsh 
little,  while  extension  weU  applied,  with  such  modifica- 
tions as  particular  dislocations  demand,  wiU  be  found 
a  successful  means  of  effecting  the  reduction  of  them  all. 
For  example,  in  lateral  displacement  of  both  bones,  the 
extending  force  employed  should  be  moderate,  and  some 
lateral  pressm-e  by  the  hand  on  the  dislocated  bones,  will 
facilitate  the  reduction.  In  dislocation  of  the  radius 
forwards,  pressure  of  the  thumbs  on  the  head  of  the  bone, 
may  be  superadded  to  extension  of  the  hand.  It  is 
tmnecessary  to  say  that  the  extending  agent  should  here, 
for  obvious  reasons,  be  applied  not  to  the  fore-arm,  but  to 
the  hand.  With  these  and  similar  modifications,  I  believe 
simple  extension  will  prove  by  far  the  most  efficient  agent, 
in  the  reduction  of  all  dislocations  at  the  elbow-joint. 

It  may  be  laid  down  as  a  general  ride  that  the  position 
that  is  most  comfortable,  is  the  best ;  but  regard  shoidd 
be  paid  to  the  liability  to  a  repetition  of  the  injiuy  by 
the  action  of  the  muscles.  If  the  coronoid  process  be 
entire  when  replaced,  there  is  no  probability  that  it 
without  renewed  violence,  escape  from  its  articulai-  apta- 
tion  with  the  humerus.  The  muscles  themselves  cannot 
effect  this  new  displacement,  for  they  antagonise  each 
other's  action.  But  if  the  coronoid  process  be  broken 
off,  then  its  sepai-ation  is  not  only  possible,  but  higlily 
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probable,  and  great  care  is  required,  in  the  endeavour  to  noid  pro- 
prevent  it.  Instead  of  considting  the  comfort  of  the 
patient,  by  placing  the  arm  in  a  slightly  bent  position, 
the  arm  should  be  maintained  in  the  position  at  which 
the  elbow-joint  is  bent,  at  something  less  than  a  right 
angle.  In  this  position  it  should  remain  till  some  at- 
tempt at  union  of  the  coronoid  process  be  made,  when 
slight  extension  may  be  commenced  ]  not  that  I  partici- 
pate in  the  fears  entertained  by  many,  that  anchylosis  of 
the  joint  is  a  veiy  probable  occurrence,  either  in  this 
case  or  in  any  other  similar  example  of  simple  fracture 
extending  into  a  joint.  The  arm  should  be  bent  so  far, 
as  to  ensm-e  the  two  surfaces  of  the  bone  being  fairly 
brought  into  contact.  Permanent  pressure  should  be 
made  on  the  olecranon,  with  a  view  to  meet  the  tendency 
of  the  ulna  to  fall  back  on  to  the  posterior  sm'face  of  the 
humerus.  This  is  best  effected  by  a  splint  fixed  along 
the  back  of  the  upper  arm,  and  attached  to  a  gutta  percha 
shng,  placed  at  right  angles  to  it,  or  by  means  of  two 
splints  connected  behind  the  elbow,  by  a  gi-aduated  hinge. 
As  a  precautionary  measvu-e,  it  is  better  to  apply  in  all 
cases  a  thin  pasteboard  splint,  and  to  roU  the  arm 
lightly,  unless  where  much  swelling  has  followed  the 
accident. 

In  fracture  of  the  olecranon,  attendant  on  the  rare 
dislocation  of  the  ulna  foi-wards,  the  arm  should  be  placed 
straight,  as  the  only  position  that  wiU  ensure  complete 
apposition  of  the  broken  bone.  There  need  be  little  fear 
of  anchylosis.  With  regard  to  the  period  at  which  motion 
may  be  allowed,  it  should  depend  rather  on  the  sensations 
of  the  patient,  than  be  the  subject  of  any  fixed  rule.  In 
ten  days  or  more,  a  slight  movement  may  be  attempted, 
and  if  unattended  with  pain,  it  may  be  increased  daily. 

Fractures  of  the  inner  condyle,  whether  wholly  or  in 
part,  or  fracture  extending  obliquely  tlu'ough  the  shaft 
above  the  mner  condyle,  are  very  frequent  complications  of 
serious  mjuries  occm-ring  to  the  elbow-joint.  It  is  a  veiy 
common  occurrence  after  the  reduction  of  a  dislocation, 
accompanied  with  considerable  swelling,  to  find,  at  the 
expiration  of  two  or  three  months,  a  considerable  promi- 
nence of  the  lower  end  of  the  humerus  on  the  inner  side 
ot  the  bone,  and  by  the  presence  of  which,  the  movements 
ot  the  joint  are  greatly  limited. 
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^ece^%  of  In  those  formidable  cases  of  injury  to  the  elbow-joint, 
the'joiu'tfin  attended  by  extensive  swelling,  crepitus  from  fi-actm-e  of 
pSfo^  of  ^^^'^  bones,  combined  with  probable  dislocation, 

injury.  and  iu  which,  by  reason  of  the  swelling,  it  is  impossible  to 
determine  the  nature  or  extent  of  the  injury,  it  is  stiU 
veiy  desirable  to  make  an  attempt  at  restoration  of  the 
bones  to  their  natm-al  position.  For  this  pm-pose  slow 
extension  should  be  made  as  before,  in  the  axis  of  the 
limb,  and  the  surgeon  should  place  his  hands  around  the 
joint,  and  carefully  employ  pressure  in  various  directions, 
moulding  it  as  nearly  as  can  be  done  to  its  natural  fomi. 
The  joint  should  be  slightly  twisted,  and  di-awn  laterally 
iu  various  directions,  till  we  receive  the  impression  that 
we  are  reducing  the  joint  into  something  like  its  natm'al 
form. 

Great  relief  will  be  given  to  the  patient  by  this  process. 
Indeed,  the  greater  the  extent  of  injmy,  the  greater 
benefit  will  be  obtained  ;  for  although  anchylosis  will  be 
the  probable  issue  of  the  case,  there  is  yet  no  sufficient 
ground  on  which  to  raise  the  question  of  amputation, 
even  though  a  portion  of  the  joint  be  exposed  by  the 
compoimd  nature  of  the  dislocation.  I  allude  to  those 
occasional  examples  of  injury,  which  consist  of  a  general 
crush  of  the  joint,  the  result  of  a  fall  from  a  scalfold,  or 
of  any  great  weight  falling  upon  it. 
Case  of  A  stout  gentleman,  fifty  yeai-s  of  'age,  was  violently 

i^uju^!'^''  ^  thrown  out  of  his  gig,  and  the  weight  of  his  entu-e 
body  fell  on  his  right  elbow,  over  which  he  roUed 
heavily.  I  saw  him  within  half  an  houi* ;  the  arm  was 
enormously  swollen  from  extravasation.  The  joint  ap- 
peared crushed,  and  broken  in  all  duections.  He  was 
suffering  intense  pain.  The  limb  was  extended  steadily 
but  gently  for  ten  minutes,  during  which  I  eudeavom-ed 
to  remould  the  joint  by  manipulation,  ^^ressiug  forwards, 
backwards,  and  transversely,  drawing  the  joint  slightly 
in  this  direction,  then  in  the  opposite.  By  this  continued 
operation  I  succeeded  in  replacing  various  portions  of 
displaced  bone,  and  of  removing  a  gi-eat  deal  of  his  suffer- 
ing. The  arm  was  placed  on  a  pillow  a  little  bent,  and 
he  recovered,  with  slight  motion  of  the  joint.  In  this 
case  I  believe  the  head  of  the  radius,  the  external  condyle, 
and  the  olecranon  were  all  broken. 
Case  of  A  man  was  brought  into  St.  Bartholomew's  Hospital 
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in  the  summer  of  the  year  1835,  while  I  was  on  duty  for  compound 
Mr.  Earle,  with  a  compound  dislocation  of  both  radius  and  '^^1°'='"'^°" 
ulna,  at  the  elbow-joint.  The  arm  had  been  almost  doubled 
outwards,  so  as  to  expose  nearly  the  whole  of  the  articular 
cavity  of  the  joint,  and  the  soft  parts  were  also  a  good 
deal  damaged.  The  injmy  appeared  so  formidable,  that 
I  advised  the  immediate  removal  of  the  limb.  The  man 
strenuously  refused  his  consent,  and  I  had  no  alternative 
but  to  replace  the  arm  and  bind  it  up.  In  six  weeks  he 
recovered,  and  the  movements  of  his  arm,  at  the  exph'a- 
tion  of  six  months,  were  comparatively  little  impaired. 

I  may  aUude  in  this  place  to  a  similar  case  of  recovery 
from  injm-y  to  the  knee-joint.  A  man  was  brought  into 
the  hospital  with  compound  fi-actm-e  of  the  internal  con- 
dyle, and  compound  dislocation  of  the  patella,  by  which 
the  articular  cavity  of  the  knee-joint  was  greatly  exposed. 
The  paiis  were  replaced,  and  the  limb  rolled.  The  man  was 
in  the  hospital  for  many  months,  and  eventually  recovered 
a  considerable  extent  of  motion  of  the  knee-joint. 


DISLOCATIONS  OF  THE  RADIUS  AND  HAND  FROM  THE 

ULNA. 

Violence  applied  on  the  hand  may  separate  the  lower  Cause, 
end  of  the  ulna  from  the  fossa  in  the  radius,  and  fi-om 
its  connection  with  the  cuneiform  bone,  by  rupture 
of  the  lateral  ligament  that  binds  it.     A  portion  of 
the  interosseous  ligament  will  also  probably  be  torn 
asunder.    It  is  difficult  to  imagme  how  this  accident 
could  occur  from  violence  appHed  on  the  ulna  itself,  yet 
it  is  not  impossible.    The  relation  of  the  dislocated  radius 
and  baud  to  the  extremity  of  the  ulna,  depends  on  the 
nature  and  the  direction  of  the  force  causing  the  injury  ;  Symptoms, 
but  the  ulna  more  frequently  projects  backwards  than  for- 
wards, presenting  a  considerable  sweUing  in  this  dh-ection; 
tae  fore-arm  is  prone,  and  the  attempt  to  supinate,  diffi- 
cult to  the  siu-geon,  and  painful  to  the  patient.    Reduc-  Modo  of 
tion  IS  effected  by  extension  of  the  hand,  combined  with  •'^'i"'^"""- 
supination.    At  the  same  time,  the  extremity  of  the  ulna 
should  be  pressed  forwards  into  the  fossa  of  the  radius. 
Care  should  be  taken,  by  the  early  aj^plication  of  a  splint, 
to  prevent  the  recurrence  of  the  accident. 

Ihe  radius  and  hand  may  be  thrown  backwards;  whUe 
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the  line  of  the  ulna  is  felt  descending  obUquely  down- 
wards, in  front  of  the  radius,  on  the  end  of  which  it  rests, 
forming  a  projection  in  front.  To  effect  its  reduction, 
the  fore-aiTQ  should  be  fixed,  a  bandage  applied  around 
the  wrist,  and  the  hand  drawn  outwards.  At  the  same 
time,  the  end  of  the  ulna  should  be  pushed  backwards  with 
some  force,  when  extension  is  fully  made,  but  not  before. 


DISLOCATION  OF  THE  CARPUS  AND  HAND  FROM  THE 
RADIUS  AND  ULNA. 

Cause.  This  is  commonly  denominated  dislocation  of  the  wrist, 

and  results,  hke  the  former  injmy,  from  violent  force 
applied  on  the  hand.  The  most  frequent  dislocation  is 
that  in  whicli  the  carpus  is  thrown  backwards.  The 
force  is  generally  apphed  to  the  extended  pahn.  This, 
at  least,  is  the  cause  to  which  it  is  commonly  assigned  ; 
but  I  am  not  by  any  means  clear  that  a  fall  on  the  back 
of  the  hand,  when  forced  into  extreme  flexion,  may  not 
equally  eff'ect  it.  One  reason  points,  however,  to  it  as 
the  more  general  effect  of  a  fall  on  the  palmar  smface  of 
the  hand  :  viz.,  that  the  usual  dislocation  at  the  wist  is 
that  in  which  the  first  row  of  caz-pal  bones  is  thi-own 
backwards  on  the  radius  and  ulna;  and  generally,  also, 
the  hand  would  be  instinctively  tlu'own  open  to  receive 
the  force  of  the  fall ;  therefore,  we  may  reasonably  attri- 
bute the  more  frequent  eff'ect,  to  the  more  ordinaiy 
cause.  The  carpus  may  be  dislocated  forwards  on  the 
palmar  sm'face  of  the  bones  of  the  fore-arm  ;  but  this  and 
other  possible  forms  are  exceedingly  rai-e. 
Dislocation  That  the  dislocation  backwards  is  an  occasional  occur- 
backwarX!^  renco,  I  am  quite  satisfied,  having  witnessed  sevei-al 
examples  of  this  injmy,  of  the  most  tmequivocal  kind, 
which  coidd  not  be  mistaken  for  fractm-e  of  any  bone  ; 
Denied  by  and  yet  this  form  of  accident  is  denied  by  the  great 
Dupuytren.  authority  of  Dupuytren,  who  asserts  that  ft-acture  of  the 
lower  end  of  the  radius  is  mistaken  for  dislocation.  He 
says,  and  I  quote  his  exact  words  : — "  In  spite  of  all  that 
has  been  said  on  this  mhject,  I  have  never  met  with,  nor 
heard  of,  one  single  xoell  autlienticated  case  of  the  dislocation 
His  expia-    in  question."*    He  proceeds  in  a  strain  of  veiy  question- 

uation. 


*  Dupuytren  on  Diseases  and  Injuries  of  Bonos.    By  Le  Gros  Clerk. 


DISLOCATIONS  AT  THE  "WRIST-JOINT. 


121 


able  reasoning  to  argue  the  impossibility  of  dislocation, 
either  forwards  or  backwards,  by  vh-tue  of  the  close 
proximity  of  the  flexor  tendons  in  front, — assigning  to 
the  extensor  tendons  the  like  power  of  prevention,  behind ! 
That  fracture  of  the  lower  end  of  the  radius  may  have 
been  frequently  mistaken  for  dislocation,  is  not  unlikely ; 
but  the  supposition,  that  the  eri'or  is  an  invariable  one, 
equals  in  value  that  which  attributes  the  supposed  variety 
of  dislocation  of  the  carpus  to  the  tendons,  and  not  to  the 
hgaments. 

The  fii'st  objection  to  be  made  to  this  argument  is,  that 
it  infers  the  invariable  condition  of  contraction  of  the 
muscles  engaged ;  the  second  is,  that,  however  tense  the 
muscles  in  action,  lateral  pressm-e  of  the  bones,  having 
already  ruptm-ed  then-  ligaments,  would  suffice  to  force 
the  tendons  out  of  their  straight  line,  consequent  on  the 
enoiTxious  double  leverage  it  woidd  act  with,  by  extending 
fi'om  the  point  under  pressm-e,  along  the  whole  line  of  the 
muscles  and  then-  tendons,  up  to  their  attachments. 

The  symptoms  of  dislocation  of  the  carpus  backwards  Symptoms, 
consist  in  a  sweUing  in  front,  caused  by  the  bones  of  the 
fore -arm,  and  a  line 
of  prominence  behind,   


supination,  and  is  im- 
moveable as  regards  flexion  and  rotation. 

The  mode  of  reduction  consists  in  simple  extension  of  Mode  of 
the  hand,  accompanied  by  a  slight  lateral  movement,  if  'Eduction, 
reqim-ed  by  the  failure  of  the  extending  force. 


From  a  cast  in  tho  Museum  of  tho  Royal  College  of  Surgeons. 


Dislocation  of  the  carpus  forwards  is  a  still  more  rare 
accident  j  the  symptoms  are  sufficiently  obvious,  and  the 


from  the  presence  of 
the  scaphoid,  lunar, 
and  cuneiform  bones. 
The  arm  is  shortened, 
thi'own  into  a  state  of 
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principle  of  reduction  the  same,  as  in  the  last  form  of 
injmy.  Double  pasteboard  splints ;  in  fact,  the  treat- 
ment of  fractm-ed  fore-arm  is  required  for  futui-e  recovery. 


DISLOCATION  OF  THE  THUMB, 


Cause. 


Mode  of 
reduction. 


Application 
of  plaster. 


The  thumb  is  occasionally  dislocated  at  the  articulation 
of  the  metacarpal  bone  with  the  trapeziiun.  Though 
generally  the  subject  of  dislocation  backwards,  examples 
of  displacement  forwards  occur.  The  reason  why  this 
dislocation  so  generally  occm's  in  the  posterior  du-ection 
is,  because  force  is  so  almost  invariably  applied  in  front, 
whether  in  a  fall  or  in  the  attempt  to  catch  a  heavy 
body,  meeting  in  its  descent  with  unequal  force,  one  or 

other  finger ;  for 
the  same  remark 
will  apply  to  dis- 
location of  the 
j)halanges,  which 
are  most  gene- 
rally forced  back- 
wards out  of  then* 
position.  In  this 
situation  they 
are  firmly  fixed, 
partly  by  the  tendons,  and  partly  by  the  lateral  liga- 
ments which  are  unbroken,  and  pai'tly,  possibly,  by  the 
integuments. 

If  the  dislocation  occm*  at  the  articulation  of  the  fii*st 
phalanx  with  its  metacarpal  bone,  we  can  apply  an  ex- 
tending force  to  the  finger  without  difficulty,  either  by 
the  hand,  in  grasping  the  finger  and  di-awiug  in  the  axis 
of  the  limb ;  by  bending  the  finger  in  flexion  and  press- 
ing the  bone  forwards  at  the  same  time ;  or  by  forcing 
it  backwards  when  extended,  bringing  the  two  arti- 
cular surfaces  as  much  as  possible  in  contact,  and  then 
making  a  lever  of  the  first  phalanx,  in  order  to  force  it 
forwards. 

A  good  method  of  adopting  an  extending  force  to  tlic 
finger  is  by  means  of  recently  made  adhesive  plaster,  well 
and  thickly  applied  to  the  entire  finger,  in  many  layers, 
including  between  the  folds  several  longitudinal  pieces  of 


From  a  cast  ia  the  Museum  of  Guy's  Hospital. 
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half  an  inch  in  breadth,  till  sufficient  substance  is  obtained 
to  ensure  strength. 

The  difficulty  of  applying  the  extending  power  increases 
in  each  phalanx  as  we  approach  the  last.  Of  the  last 
phalanges,  that  of  the  thumb  is  most  fi-equently  dislo- 
cated ;  and  for  reasons  before  given,  it  is  more  gene- 
rally thi'own  backwards  than  forwards  ;  where  it  lies  in  a 
state  of  semiflexion,  held  firmly  by  its  lateral  ligaments. 
A  cu-cle  of  good  plaster,  of  several  layers,  should  be 
applied  on  the  last  half  of  the  phalanx,  and  a  clove  hitch 
knot  of  thick  twine  placed  below  it,  and  the  joint  pi'o- 
tected  by  lint.  The  office  of  the  plaster  is  merely  that 
of  preventing  the  escape  of  the  cord.  Extension  may 
tii'st  be  made  in  the  longitucUnal  direction,  playing  the 
bone  backwards  and  forwai'ds  at  the  same  time.  Should 
this  method  fail,  the  phalanx  shoidd  be  bent  forwards  on 
the  distal  extremity  of  the  second  phalanx,  at  a  right 
angle  ;  then  drawn  forwai'ds,  till  the  articular  surfaces 
are  in  contact.  The  bone  should  then  be  raised  upright 
on  to  the  second  phalanx,  with  some  force.  Mr.  Savory  Pressure  on 
tells  me  that  he  has  reduced  two  dislocations  of  this  fro^m  be-''"'' 
phalanx  by  pressm-e  on  the  articular  surface  of  the  dis-  tind. 
placed  bone,  by  the  thumb  from  behind,  with  little  diffi- 
culty. Mr.  Wormald  draws  the  hand  over  the  patient's 
shoulder,  by  which  means  he  considers  that  he  obtains  a 
more  complete  relaxation  of  the  muscles  of  the  dislocated 
phalanx. 

If  these  measm-es  fail,  whether  in  the  dislocation  of  the 
last  or  the  second  joint,  the  lateral  ligament  should  be 
divided  by  a  fine-pointed  knife,  introduced  for  that  pur- 
pose under  the  skin,  which  will  at  once  remove  the 
difficulty.  The  serious  consequences  that  attend  on 
wounds  of  the  larger  joints,  do  not  apply  to  those  of 
1;he  lesser  articidations,  such  as  are  now  alluded  to  ;  and 
the  probability  is,  that  no  evil  would  result  from  this 
division;  but  should  inflammation  follow,  and  even 
extend  to  the  absorption  of  the  articular  cai-tilage,  and 
consequent  destruction  of  the  joint,  the  evQ  would  be 
less  to  its  possessor,  than  that  of  leaving  the  phalanx 
unreduced  for  life.  Time  is  a  gi-eat  object  in  these  small 
dislocations.  If  taken  shortly  after  the  accident,  they 
are  reduced  with  comparative  facility  ;  but  the  difficulty, 
with  every  day  and  almost  with  every  horn-,  increases 
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considerably,  and  after  the  expiration  of  one  or  more 
weeks,  it  is  often  impossible  to  effect  the  restoration  of 
the  displaced  bone,  without  division  of  one  of  the  lateral 
ligaments.  Severe  inflammation  not  infrequently  follows 
the  reduction,  where  much  violence  has  been  used. 


DISLOCATION  OF  THE  FEMUR. 

Structure  of  The  liip-joint  is  the  most  perfect  example  of  a  ball  and 
jomt.  socket,  in  the  human  body.  The  spherical  head  of  the 
femm-  is  received  almost  entirely  within  the  acetabtdum, 
from  which  the  neck  of  the  femur,  in  length  about  one 
inch  and  a  quarter  in  front  in  the  adult  bone,  and  one 
inch  and  three-quarters  behind,  extends  downwards,  at  an 
angle  of  nearly  one  hundred  and  thirty-five  degrees,  with 
the  shaft  of  the  bone  below.  The  shaft  is  continued 
upwards  beyond  the  origin  of  the  neck,  into  the  tro- 
chanter major,  which  is  slightly  ciu'ved  inwards,  forming 
Position  of  a  convexity  towards  the  skin.  The  trochanter  reaches 
reference  to  ^  level  of  within  half  an  inch  of  the  upper  smface  of 
surrounding  the  head  of  the  bone,  and  is  a  little  higher  posteriorly, 
objects.  towards  the  sacram,  than  in  front.  Erom  the  centre  of 
the  head  to  the  centre  of  the  trochanter,  is  two  inch6s 
and  a  half  From  the  centre  of  the  anterior  superior 
spine  of  the  ilium,  to  the  middle  of  the  trochanter  major, 
in  the  normal  condition  of  the  joint  while  at  rest,  is  fom- 
inches  and  a  half  The  trochanter  shoidd  project  beyond 
the  anterior  superior  spine  in  a  transverse  direction,  to 
the  extent  of  about  one  inch  and  thi-ee  quai-ters.  The 
centre  of  the  obtm'ator  foramen  is  two  inches  fi'om  the 
centre  of  the  head  of  the  bone.  If  the  head  were  forced 
in  this  direction,  but  a  little  obliquely  upwards,  it  woidd 
lie  on  the  body  of  the  os  pubis,  and  an  inch  lower,  on  the 
descending  ramus.  The  distance  from  the  centre  of  the 
bone,  when  in  its  socket,  to  the  tuberosity  of  the  ilium, 
is  three  inches  and  a  half  That  from  the  posterior 
margin  of  the  acetabulum  to  the  edge  of  the  ischiatic 
notch,  is  one  inch  and  a  half 

The  articulation  comprises  a  strong  fibrous  capsule, 
arising  from  the  periosteum  around  the  acetabulum,  of 
considerable  thickness  on  the  upper  and  outer  side,  which 
js  lost  generally  on  the  intertrochantral  lines  below. 
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The  ligamentiim  teres  connects  the  head  to  the  margins 
of  the  notch  in  the  acetabulum.  Its  office  is  to  control 
extreme  abduction  of  the  limb.*  The  joint  is  invested  on 
all  sides  very  closely  with  muscles.  The  rectus,  and 
psoas  and  iliacus  descend  in  fi-ont,  the  two  latter  muscles 
passing  down  to  the  trochanter  minor  ;  by  the  gluteus 
muiimus  on  the  outer  side,  by  the  pectinseus  on  the 
inner  side,  and  posteriorly  by  the  obtm-ator  intemus, 
gemelli,  tendon  of  the  obturator  externus,  and  quadratus 
muscles.  Between  the  head  of  the  bone,  when  felt  in  the 
gi'oin,  and  the  skin,  we  have  the  femoral  fascite,  viz.,  the 
supei-ficial  fascia,  consisting  more  or  less  of  fat,  and  the 
fascia  lata,  the  rectus,  and  psoas  mviscles,  and  the  fibrous 
capside.  The  femoral  ai-teiy  lies  on  its  inner  side,  but 
still  upon  the  psoas  muscle,  and  the  vein  yet  more  inter- 
nally, on  the  pectinjEus. 

The  head  of  tlie  femur  is  said  to  be  the  svibject  of  foui-  Four  disio- 
dislocations,  which  I  give  in  the  order  of  frequency,  noted  described, 
in  the  circle  of  my  own  observation  ;  but  there  are 
diiferences  of  opinion  on  this  subject  :  first,  that  upwards 
on  the  dorsum  ilii ;  second,  that  backwards  on  the  ischi- 
atic  notch  ;  third,  that  on  the  obtm-ator  foramen,  and, 
foiuth,  that  on  the  os  pubis. 

Practically,  I  am  persuaded  that  this  division  admits 
of  large  modifications?,  for  we  rarely  find  two  cases  of 
dislocated  femiur  presenting  exactly  the  same  characters. 
To  what  cause  can  the  differences  in  opinion  on  the  posi- 
tion of  the  head  of  the  bone,  among  men  experienced  in 
these  accidents,  be  attributed,  but  to  the  varieties  in  its 
situation,  and  in  that  of  the  siurounding  stmctm-es.  It  No  written 
is  very  rarely  that  a  dislocation  of  the  femur  bears  out  JS^^ 
fan-ly  all  the  written  descriptions  of  authors.  Not  that  -varieties, 
these  reports  have  been  highly  drawn  or  untruly  recorded, 
but  that  cases  vary  in  signs  and  manifestations,  and  hence 
the  inapplicability  of  those  mles  which  would  restrict  the 
liability  to  injury  within  certain  anatomical  limits.  I 
remember,  on  one  occasion,  Mr.  Abernethy,  in  his  lecture 
on  the  hip-joint,  laying  it  down  as  a  nile,  that  a  disloca- 
tion of  the  femur,  on  the  dorsum  ilii,  in  which  the  head 
of  the  bone  is  thrown /orwarcZs,  could  not  take  place.  On 

*  Mr.  Luke  is  of  opinion  that  it  lessens  the  pressure  of  the  aceta- 
bulum on  the  head  of  the  femur  in  the  vertical  position  of  the  body. 
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the  following  day  a  boy  was  brought  iuto  the  hospital, 
with  dislocation  on  the  dorsum  ilii,  and  in  which  the  head 
was  thrown  distinctly  forivards.  The  boy  had  got  up 
behind  a  hackney  coach,  and  in  descending,  had  thrust 
his  leg  between  the  spokes  of  the  hind  wheel,  by  which 
he  had  been  carried  round  in  one  complete  chcle.  The 
distance  to  which  the  head  of  the  bone  is  earned  away 
fi'om  the  acetabulum  in  a  dislocation,  depends  on  the 
violence  of  the  force  apphed,  and  hence  the  modifications 
I  allude  to. 

By  the  above  division  we  exclude  altogether  by  name 
a  variety  of  dislocation  of  the  femiu",  which  is  really  of  no 
infrequent  occm'rence,  viz.,  dislocation  on  the  dorsimi  ace- 
tabuli,  and  which  is  nowhere  alluded  to  by  authors ;  also, 
the  fact  is  not  generally  stated,  that  the  head  of  the  bone 
may  occupy  the  neutral  gi'ound  between  the  surfaces  of  the 


Distance  of  acetabulum  and  ilium.  In  truth,  observation  has  taught 
the  head^^^  that  external  force  may  displace  the  head  of  the  femur 
cie"^nXnt  in  all  directions,  and  in  all  degrees  of  distance  from  its 
Tfoiencot^  °'"  socket ;  and  that  no  man,  who  is  not  familial-  with  the 
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osteology  of  this  region,  can  tell  its  exact  position. 
Practically,  I  do  not  assert  this  knowledge  to  be  so  im- 
portant as  it  may  appear,  for  we  do  not  necessarily  qualify 
om-  remedial  agents  by  the  existence  of  these  modifica-- 
tions,  and  yet  we  are  hardly  justified  in  recording  the 
position  of  a  bone,  which  is  in  fact  untrue. 

I  have  seen  repeated  examples  of  the  following  varieties 
— upwards,  on  the  dorsum  ilii,  varying  in  distance  from 
the  socket  from  one  to  three  inches  ;  backwards,  in  the 
ischiatic  notch,  on  a  level  with  the  socket,  and  an  inch 
above  its  centre  ;  on  the  dorsum  acetabuli,  both  back- 
wards, and  upwards  and  backwards ;  inwards  and  slightly 
downwards  over  the  obtm-ator  foramen;  yet  fm-ther 
inwards,  on  the  ramus  of  the  os  pubis  ;  inwards,  and 
shghtly  upwards  on  the  body  of  the  os  pubis,  below  the 
spine  and  transverse  part  of  the  bone ;  and  straight 
upwards,  nearly  in  fi-ont  of  the  articulation. 

Many  of  these  ai'e,  doubtless,  mere  modifications  of  the 
division  propounded  by  Sir  Astley  Cooper,  and  for  all 
practical  pm-poses  that  division  may  still  prevail ;  yet  it  Necessity 
is  obvious,  by  the  most  cm-soiy  glance  at  the  bones,  that  ^[^'^^'^s^g 
the  relation  of  the  two  extremities  to  each  other,  the 
degree  of  inversion,  and  the  extent  of  retraction  of  the 
limb,  must  vary  according  to  the  position  of  the  bone, 
and  qualify,  in  no  slight  degree,  the  generally  adopted 
opinions  of  the  profession  of  the  nature  of  the  injmy. 
Sir  A.  Cooper  lays  it  down  as  a  rule,  that  in  dislocation 
of  the  head  of  the  femm-  on  the  dorsum  ilii,  the  foot  of 
the  dislocated  side  is  thrown  on  the  opposite  instep. 
Now,  if  on  examining  a  case,  a  surgeon  of  limited  expe- 
rience finds  this  relation  of  the  extremities  absent,  if  he 
be  told  to  expect  inversion  of  the  limb  to  a  certain  extent, 
and  there  is  httle  or  no  inversion,  he  may,  not  imreason- 
ably,  conclude  that  he  has  mistaken  its  entu-e  natiu-e. 
The  fault  would  then  justly  attach  to  the  writer,  and  not 
to  the  sm'geon. 

The  cause  of  dislocation  of  the  femur,  is  violence  Cause  of 
applied  to  the  thigh  or  leg,  generally  by  a  severe  foil,  dislocation, 
either  from  a  height,  or  by  any  additional  force  given  to 
the  natural  force  of  gi-avity.  The  general  position  of  the 
bone,  whether  outwards  or  inwards,  is  determined,  we 
may  suppose,  by  that  of  the  leg,  at  the  moment  of  falling. 
If  the  leg  meet  the  ground,  or  whatever  firm  object  it 
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comes  first  into  contact  with,  while  in  a  state  of  adduction, 
beyond  the  central  line  of  the  body,  the  outer  part  of  the 
capsule  is  rent,  and  the  head  is  driven  upwards,  or  back- 
wards, or  both.  This  blow  must  strike  the  leg  obhquely, 
for  if  it  meet  the  limb  in  a  straight  du'ection,  the  force 
would  be  expended  on  the  bone,  instead  of  on  the  capsule 
of  the  joint.  If,  however,  in  the  act  of  falling,  the  leg 
be  abducted,  the  inner  side  of  the  capsule  wUl  be  torn, 
and  the  head  thrown  inwards,  or  upwards  and  inwards. 
This  is  the  most  important  division  of  dislocations  of  the 
femiu',  viz.,  into  that  outwai'ds  and  inwards,  the  modifi- 
cations of  which  into  upwai-ds  and  downwards  depends, 
probably,  on  the  angle  formed  by  the  femm*  with  the 
trunk  at  the  moment  of  the  fall.  If  a  blow  strike  the 
outer  side  of  the  knee  when  drawn  forwards  on  the  pelvis 
in  flexion,  the  bone  would  be  tkrown  backwards  on  to  the 
dorsum  acetabvili,  or  ischiatic  notch  ;  if  applied,  however, 


when  the 


thigh 


is  in  a  state  of  extension,  the  head  vn\l 


Cause  of  the  \)q  thrown  UDwaixls  on  the  dorsum  ilii.  Now,  as  there 
is  no  apparent  reason  why  the  femm-,  in  the  act  of  fall- 
ing, may  not  meet  the  obstacle  at  any  intermediate  angle 
with  the  body  between  flexion  and  extension ;  so  it  follows 
that  the  head  may  lie  at  any  intermediate  point,  between 
the  highest  relation  to  the  dorsum  ilii,  and  the  lowest, 
to  the  ischiatic  notch  ;  and  it  does  lie  in  all. 

The  same  argument  will  apply  in  the  ojjposite  direction, 
as  the  cause  of  dislocation  inwards,  either  on  the  obtm-ator 
foramen,  or  on  the  descending  ramus,  or  body  of  the  os 
pubis.  From  the  very  natm-e  of  the  accident,  therefore, 
dislocation  outwards  must  be  a  more  frequent  occmTcnce 
than  that  inwards. 

Supposing  the  head  of  the  femur  to  be  dislocated  on 
the  dorsum  ilii,  the  case  will  present  the  following 
symptoms.  The  limb  is  shortened  or  retracted,  to  the 
extent  of  from  one  to  three  inches,  by  reason  of  the  head 
being  thrown  higher  than  the  socket ;  but  the  position  of 
the  head  of  the  bone  cannot  be  estimated  by  the  shorten- 
ing of  the  limb,  which  is  slightly  drawn  forwai'ds  and  some- 
what bent  at  the  knee.  The  limb  is  inverted  in  conse- 
quence of  the  head  being  thrown  backwards.  The  degi'ee 
of  inversion  cannot  be  learnt  by  examination  of  the 
skeleton.  On  the  living  body,  the  head  and  troclianter 
both  rest  on  the  gluteus  medius  and  on  the  doubled 
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\ip  gluteus  minimus,  in  what  exact  manner  it  is 
impossible  to  give  any  general  description  that  shall 
be  applicable  to  all  cases  ;  the  ti'ochanter  lies  within 
about  two  inches  of  the  anterior  superior  spine  of  the 
ilium.  The  inversion,  however,  is  not  very  great,  nor  is 
it  easy  to  explain  why  it  is  not  greater  when  the  head  of 
the  femur  is  fairly  carried  \xp  on  to  the  dorsum  ilii,  except 
by  reference  to  the  muscles.  The  absence  of  the  head 
from  the  acetabulum  may  be  felt  on  firm  pressure.  The 
head  and  the  trochanter  are  both  very  perceptible  above 
the  situation  of  the  joint,  and  both  may  be  made  to 
revolve  under  the  hand,  by  rotating  the  limb.  The  limb 
is  fixed  nearly  in  the  longitudinal  direction,  and  neither 
admits  of  flexion  nor  extension,  abduction  or  adduction, 
without  pain.  Occasionally,  but  very  rai-ely,  an  attempt 
to  walk  may  be  made.  I  recollect  a  case  of  dislocation 
on  the  ilium,  in  which  a  man  walked  a  quarter  of  a  mile 
to  the  hospital. 

In  dislocation  into  the  lowest  part  of  the  ischiatic  notch, 
the  limb  is  not  shortened  at  all,  but  it  is  placed  more  atio  notch. 
obUquely  with  regard  to  the  tnmk,  and  in  consequence  of 
the  head  of  the  bone  finding  a  socket  in  that  cavity,  the 
inversion  is  inconsiderable  ;  the  acetabulum  is  hollow  on 
pressure,  the  head  is  felt,  though  not  so  distinctly  as  in 
the  former  dislocation ;  the  trochanter  is  prominent, 
and  a  little  more  freedom  of  movement  is  retained  to 
the  limb. 

The  diagnosis  of  dislocation  of  the  head  on  any  point  pause  of  the 
between  these  two  extremes,  will  be  obtained  by  observing  nature  of 
the  degree  of  retraction  and  of  inversion,  by  calculating  the  symptoma. 
relation  of  the  head  to  the  socket,  whether  directly  above, 
obhquely,  or  behind  it,  and  by  observing  whether  the 
head  sinks  deeply  or  not,  and  whether  or  not  it  is  on  the 
same  level  sui-face  with  the  trochanter  ;  for  if  thro\vn 
shghtli/  backwards,  it  has  not  reached  the  ischiatic  notch, 
but  lies  ou  the  dorsum  acetabuli.    In  all  these  modifica- 
tions, mversion  is  a  general  symptom,  in  some  degree  or 
other,  and  the  higher  the  head  be  thrown,  the  more 
positive  will  this  symptom  appear. 

In  dislocation  of  the  head  on  the  obturator  foramen  or  Dislocation 
08  pubis,  the  bone  approaches  the  mesial  line  of  the  body.  1,'?"^™^°" 
ibe  diHereut  positions  the  head  here  occupies,  are  merely  foramen, 
modifications  of  the  two  varieties  of  dislocation  on  the 
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obturator  foramen,  and  on  the  adjacent  bone,  for  it  may 
faU  either  on  the  middle  of  the  foramen,  or  the  descend- 
ing ramus,  or  on  the  body  or  transverse  ramus  of  the 
OS  pubis. 

Symptoms.  When  on  the  lower  pai-t  of  the  obturator  foramen,  the 
limb  is  very  slightly  lengthened  ;  but  the  measurement 
is  rendered  difficult  by  the  relation  of  the  thigh  to  the 
trank,  which  is  iu  a  state  of  semi-flexion.  This  results 
from  the  necessary  relief  afforded  to  the  tension  of  the 
psoas  and  iliacus,  the  action  of  which  relates,  not  to  the 
thigh,  over  the  movements  of  which  they  exercise  little 
influence  at  any  time,  but  to  the  trunk,  which  is  drawn 
forwai'ds.  Examined  in  the  horizontal  position,  while  in 
bed,  the  rectus  is  called  into  action,  to  effect  the  same 
end,  by  raising  the  thigh,  and  bending  it  on  the  pelvis, 
for  the  pm'pose  of  relieving  the  psoas  and  iliacus,  now  put 
on  the  stretch  by  the  trochanter  minor  being  cairied 
downwards.  In  proportion  as  this  symptom  is  well 
marked,  the  head  of  the  bone  may  be  supposed  to  lie  low 
in  the  obturator  region.  As  a  general  rvde,  the  limb  is 
everted ;  but  the  degree  of  eversion  varies  considerably, 
and  cannot  be  relied  on  with  any  certainty,  as  an  indica- 
tion of  the  form  of  injury  under  consideration. 

In  dislocation  upon  the  obturator  foramen,  the  most 
striking  external  feature  is  the  bent  position  of  the  trunk 
forwards,  the  toe  consequently  pointing  to  the  ground ; 
and  flattening  of  the  hip,  from  the  inward  position  of  the 
trochanter  major,  generally  with  more  or  less  of  eversion 
of  the  limb.  Examined  by  manipulation,  the  limb  will 
be  found  lengthened,  but  to  an  extent  dependant  on 
causes  above  described  and  accompanied  with  some  slight 
power  of  being  rotated  inwai-ds,  and  pain  on  attempting 
adduction.  The  head  of  the  bone  may  be  felt  by  close 
examination  along  the  ramus  of  the  ischium  and  pubes, 
but  its  distinctness  wiU  be  m  propoi-tion  as  it  is  thrown 
more  or  less  inwards.  Add  to  these  signs,  the  negative 
evidence  derived  from  the  fact  of  sudden  violence,  followed 
by  loss  of  mobility,  and  the  absence  of  the  symptoms  of 
dislocation  of  the  bone  on  the  dorsum  ilii,  or  iscliiatic 
foramen.* 

*  I  li.ive  seen  two  cases  of  dislocation  of  the  head  of  the  femur  on 
the  upper  part  of  tlie  tuberosity  of  the  ischium.  In  both  the  symptoms 
yi&sQ  obscure,  and  both  were  chronic.    In  one  of  them  the  rotation  of 


DISLOCATIONS  OF  THE  FEMUE. 


131 


In  dislocation  upon  the  os  piibis,  we  find  the  same  Dislocation 
flattening  of  the  trochanter,  accompanied  with  more  °^  pubis, 
eversion  of  the  leg.  The  projection  of  the  head,  on  poliuon^  °^ 
manipulating  the  region  of  the  joint,  will  depend  on  its 
position.  If  low  down  on  the  body  and  ramus,  it  will  be 
felt  from  the  perineum,  on  firm  pressm'e  made  on  the 
gracihs  and  adductor  brevis  muscles  ;  if  high  on  the  body 
of  the  bone,  lying  in  contact  with  the  highest  part  of  the 
origin  of  the  adductor  brevis,  it  will  be  distinctly  seen 
above  ;  if  on  the  horizontal  pai-t  of  the  os  pubis,  and 
placed  more  outwards,  towards,  or  even  underneath,  the 
vessels,  it  will  be  still  more  palpable  on  pressm-e,  and  the 
vessels  may  be  felt  passing  over  a  rounded  tumor  ;  and  if 
stiU  higher,  when  thrown  above  the  bone,  and  in  contact 
with  Poupart's  ligament,  its  position  is  veiy  obvious  both 
to  sight  and  touch.  In  the  latter  case  the  eversion  is 
gi'eat,  the  bone  fixed,  and  the  shortening  equally  positive. 

Fracture  of  the  neck  of  the  thigh-bone  is  readily  dis-  Contraat 
tiuguished  from  any  of  the  above  forms  of  injury,  by  toms  of  frao- 
great  eversion,  joined  to  gi-eat  mobility  of  the  hmb,  by 
crepitus  on  extension ;  generally  by  the  more  advanced 
age  of  the  patient,  and  is  often  marked  by  ecchymosis 
about  the  joint,  and  is  accompanied  by  the  consciousness 
of  the  patient  of  having  sustained  a  serious  injury.  In 
dislocations,  a  person  will  generally  rise  from  the  ground, 
and  make  an  effort  to  walk ;  in  fracture,  rarely,  or  never. 
With  a  clear  idea  of  the  exact  nature  of  the  accident,  of 
which  every  feature  has  been  carefully  and  repeatedly 
studied,  the  smgeon  proceeds  to  the  application  of  the 
reduction  of  the  limb. 

For  this  purpose  he  will  require  a  narrow  couch,  or  Principle 
bed,  strong  staples  for  the  opposite  waUs,  or  doorposts,  a  ^eduTtion"^ 
round  towel  m  good  condition,  wash-leather,  a  sufficient 
quantity  of  good  rope,  and  pulleys. 

.  As  the  patient,  whUe  at  rest,  is  suffering  comparatively 
little  mconvemence,  the  desirableness  of  an  early  attempt 
at  reduction  is  no  excuse  for  proceeding  to  the  operation 
without  having  at  hand  all  the  requisite  appliances  for 
ettectmg  it,  or  for  domg  that  w-eZZthat  may  be  done  better; 
and  1  cannot  give  more  useful  advice  to  any  sm-geon,  not 

?thf  11  P«'^«eP«We  on  pressure  on  tl,e  inner  side 

natwe.         '  "t^^e^ «^3e,  the  evidence  was  chiefly  negative  in  its 
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fiilly  experienced  in  these  difficulties,  than  that  of  urging 
him  not  to  throw  a  chance  away,  as  it  is  called,  but  to 
calculate  his  difficulties,  and  to  make  full  provision  against 
them  ;  not  to  imagine  the  task  an  easy  one,  but  to  enter 
upon  it  with  the  conviction  that  all  the  resources  of  his 
art,  and  aU  his  experience  may  be  called  into  requisition. 
There  is  no  objection  to  a  supei-fluity  of  means,  but  every 
objection  to  an  attempt,  hastily  and  inadequately  made, 
which  may  terminate  in  failure,  either  on  the  ground  of 
want  of  power  or  from  its  imperfect  disposition.  The 
deliberate  application  of  abundant  resources  is  indis- 
pensable to  success,  M'herever  the  dislocation  of  a  large 
bone  is  under  treatment.  If  the  surgeon,  therefore, 
would  avoid  discredit  and  self-reproach,  let  him  adopt 
the  best  expedients  at  first,  and  not  apply  to  their  aid 
only  when  driven  to  them  by  the  failure  of  secondary 
and  inefficient  power. 

The  patient  should  be  laid,  if  possible,  on  a  mattress, 
and  placed  on  a  low  bedstead,  and  should  be  fully  un- 
dressed to  his  shirt.  Counter-extension,  by  means  of  a 
roimd  towel,  should  be  applied  against  the  perineum. 
The  towel  should  be  brought  round  the  ihum  of  the 
affected  side,  and  its  edges  strongly  sewn  together,  so  as  to 
spread  over  the  ilium  and  abdomen,  nearly  as  low  as  the 
trochanter.  The  other  end  should  be  earned  upwards, 
along  the  back  of  the  patient,  and  fixed  either  directly,  or 
by  means  of  a  cord,  to  a  staple  driven  into  a  rafter,  or 
door-post,  of  the  room.  It  is  hardly  necessary  to  mention 
that  some  care  must  be  taken  to  avoid  the  genital  organs. 
When  the  counter-extension  is  complete,  the  patient 
should  be  moved  bodily  downwards,  to  render  that  part  of 
the  apparatus  tight.  Washleather,  wetted  in  a  fold  of 
eight  or  ten  thicknesses,  should  be  applied  round  the 
ancle,  and  not  above  the  knee,  for  reasons  given  in  the 
introductoiy  remarks  on  this  subject.  A  piece  of  cord, 
of  about  two  feet  in  length,  should  be  carried  across  the 
middle  of  the  sole  of  the  foot,  and  passed  upwards,  along 
each  side  of  the  leg,  and  fixed  on  the  washleather,  by 
means  of  a  second  piece  of  cord  encncling  the  leather  two 
or  three  times,  and  tied  firmly.  The  ends  of  the  firet 
cord  may  then  be  turned  downwards,  and  tied  at  the  sole. 
Thus  we  can  effect  uniform  extension,  from  both  sides  of 
the  leg.    The  two  loops  of  the  cord  crossing  the  sole, 
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which  may  be  protected  by  lint,  should  then  be  drawn 
equally  tight,  and  to  these  the  extending  cord  should 
be  applied,  passed  through  the  puUeys,  and  fixed  to  the 
opposite  staple. 

The  person  of  the  patient  should  be  inclined  about  a  Direction  of 
thu-d  of  the  half-circle  round  to  the  opposite  side.  The  fo/oT'^'"^ 
direction  in  which  extension  is  to  be  made,  depends  on 
the  nature  of  the  dislocation,  i.e.  the  position  of  the  head 
of  the  bone.  If  on  the  dorsum  ilii,  the  extension  should 
be  longitudinal,  or  nearly  so.  If  backwards,  on  the 
dorsum  acetabuli  or  ischiatic  notch,  the  line  should  be 
more  foi-wards.  This  variety  in  dh-ection  is  not  to  be 
effected  by  the  alteration  of  the  line  of  the  extending 
force,  but  by  that  of  the  attitude  of  the  patient,  whose 
trunk  should  be  fixed  forwards  at  the  shoulders,  not  by 
ciu-ving  the  spine,  but  by  raising  him  fully,  so  as  to 
carry  the  hue  of  the  coimter- extension  fm-ther  back- 
wards, or  at  an  angle  of  about  forty-five  degrees  with 
the  patient's  back.  The  body  should  be  retained  at  this 
angle  across  the  bed,  or  at  least  across  the  extending 
power  (if  the  bone  be  dislocated  backwards),  by  a  person 
sitting  behind  him,  or  by  a  broad  bandage  brought  round 
his  shoulders. 

Slight  extension  should  now  be  made,  to  see  what  Line  of  ex- 
direction  the  line  will  take  when  it  is  rendered  more  1^'^^°'^  p^'" 
complete.  Any  error  may  yet  be  rectified,  such  as  the 
galling  of  the  extending  agents,  of  the  futm-e  extent  of 
which,  the  patient  may  be  able  already  to  form  some  idea, 
and  the  line  of  extension  and  counter-extension  must  be 
ascertained  to  be  perfectly  straight.  The  extension  may 
now  be  remitted,  and  chloroform  administered  to  the  fuU 
effect  of  unconsciousness,  and  it  may  be  repeated  through- 
out the  attempt,  if  suffering  be  great. 

Ihe  position  of  the  siu-geon  is  at  the  side  of  the  Position  of 
patient,  with  his  hand  on  the  dislocated  bone,  from  which,  "'"eeon. 
haymg  satisfied  himself  that  the  apparatus  is  thoroughly 
weU  applied,  he  shoidd  not  stir  during  the  operation.  If 
the  dislocation  be  on  the  dorsum,  the  bone,  under  the 
influence  of  steady  but  slow  extension,  will  descend  in  a 
straight  hue  behind  the  acetabulum.  When  it  has 
reached  the  lower  level  of  the  cavity,  it  is  recommended 
to  raise  the  limb,  and  suddenly  rotate  the  shaft  outwards, 
with  a  view  to  turn  the  head  over  the  brim  into  the 
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socket.  This  effort  may  now  be  made,  but  I  do  not  think 
it  will  be  found  to  advance  the  case.  If  the  head  have 
descended  sufficiently  low,  I  believe  it  will  enter  the 
socket  without  manijmlation ;  if  it  do  not,  extension 
should  be  continued,  and  slowly  increased  every  two  or 
three  minutes.  Supposing  the  patient  to  be  under  the 
influence  of  chloroform,  a  second  attempt  at  rotation 
outwards  is  generally  made.  I  believe  it  will  be  equally 
unsuccessful,  and  if  so,  and  the  head  be  perceptibly 
descending,  the  extending  power  should  be  continued, 
when  the  bone  will  pass,  more  or  less  audibly,  into  the 
acetabulum,  at  a  moment,  perhaps,  immediately  following 
the  manipulative  efforts  of  the  surgeon. 

In  the  three  varieties  of  dislocation  above  given, 
whether  on  the  dorsum  ilii,  dorsum  acetabuli,  or  ischiatic 
notch,  nearly  the  same  management  is  requu-ed,  with  the 
one  exception  of  the  line  of  extension,  which  is  subject  to 
the  modification  I  have  mentioned. 

In  dislocation  on  the  obturator  foramen,  if  the  jiatient  be 
of  moderate  muscular  development  only,  a  good  mode  of 
proceeding  is  that  of  placing  him  against  the  lower  part  of  a 
four-post  bedstead,  in  the  sitting  postm-e.  He  should  be 
fixed  to  the  post  by  means  of  a  sheet ;  a  piUow  should  be 
placed  between  the  post  and  his  pelvis  ;  extension  should 
be  made  by  at  least  thi'ee  persons  longitudinally,  or  very 
slightly  across  to  the  opposite  side  of  the  affected  limb  ;  the 
operation  of  which  will  resemble,  in  some  respects,  that  of 
the  heel  in  the  axilla.  Extension  longitudinally  should  be 
fully  made,  before  the  direction  be  changed  to  the  oblique 
line  across,  and  this  should  be  resorted  to  very  spai'iugly. 

Should  this  plan  be  persisted  in  for  fifteen  or  twenty 
minutes  without  success,  the  patient  should  be  placed  on 
a  mattress,  and  the  extending  agents  applied,  as  in  the 
former  dislocation,  but  with  this  difference,  that  the 
patient  is  placed  on  his  back.  In  dislocation  on  the 
obtm-ator  foramen,  the  bone  may  be  earned  in  a  direction 
a  little  outwards  :  and  in  dislocation  upwards  on  the  os 
pubis,  the  pelvis  may  be  raised  before  the  extending 
agents  ai'e  fixed,  by  solid  cushions  placed  underneath  it, 
to  the  height  of  about  six  or  nine  inches.  Under  either 
of  these  circumstances  the  line  of  extension  will  be  such 
as  to  cany  the  bone  sufficiently  in  the  du-ection  of  the 
acetabulum  to  give  it  the  best  chance  of  reaching  its 
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cavity,  by  bringing  it  within  the  range  of  the  co-operatiye 
action  of  its  own  muscles.  Let  me  again  urge  the  value 
of  steady  and  patient  persistence  in  moderate  extension, 
and,  more  especially,  in  cases  of  difficult  reduction.  It  is 
better  to  resoi-t  to  an  endurable  efibrt  for  a  longer  period, 
than  to  attempt  reduction  by  violent  means,  the  result  of 
which  may  be  more  or  less  injurious  to  the  limb  through- 
out life. 

I  have  had  many  examples,  both  in  reference  to  this  Simple  ex' 

tension 

and  other  dislocations,  in  which  confidence  in  the  restora-  alone  i-o- 
tive  action  of  the  muscles  has  always  superseded  the  i^^d. 
necessity  of  interference  by  lateral  movements,  rotation, 
(fee,  which  are  no  less  inapplicable  to  dislocation  on  the 
dorsum  ilii  with  inversion  of  the  Umb,  than  to  that  I 
have  last  spoken  of. 

After  reduction,  a  bandage  may  be  tied  loosely  around 
the  two  knees,  and  the  patient  placed  in  bed.  In  a  week 
or  ten  days,  some  motion  may  be  allowed  to  the  joint, 
which  will  have  sufficiently  recovered  in  the  com'se  of 
three  or  four  weeks,  to  enable  the  person  to  resume  any 
ordinary  occupation.  If  the  muscles  were  torn  asunder, 
probably  many  more  weeks'  confinement  would  be  required 
for  this  purpose. 


DISLOCATIONS  AT  THE  KNEE-JOINT.— DISLOCATION  OF 
THE  PATELLA, 

The  dislocation  of  the  patella  may  take  place  either 
outwards  or  inwards,  but  the  former  occurs  almost  invari- 
ably. This  fact  is  due  to  its  position,  and  to  its  relation 
to  the  muscles  of  the  thigh,  being  placed  at  an  angle 
formed  in  the  course  of  the  quadriceps  extensors. 

The  neck  of  the  thigh  bone  is  necessary  to  the  exist-  Bemote 
ence  of  the  large  muscles  on  the  inner  side  of  the  thigh,  Sou  of 
VIZ.,  the  pectiuiBus  and  triceps  adductor  muscles,  for  i'^'^^^'^- 
without  the  neck,  the  two  extremities  would  have  been 
placed  m  contact,  and  descended  in  a  straight  hne  from 
the  hip-joint.    The  existence  of  the  neck  demands  ob- 
hqmty  in  the  shaft  of  the  bone,  and  this  obliquity  creates 
an  angle  between  it  and  the  tibia  below,  which  is  parallel 
to  Its  feUow.    On  this  angle  the  patella  is  situated,  wliich 
may  be  said  to  form  a  part  of  the  quadriceps  muscle, 
consisting  of  the  rectus,  cruraeus,  and  two  vaati,  of  which 
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all  above  the  patella  is  oblique,  and  all  below,  viz.,  the 
tendon,  or  ligamentum  patelte,  is  straight  or  parallel  to 
the  opposite  tendon.  If  the  quadriceps  be  put  into 
sudden  and  unconti-oUed  action,  with  a  force  beyond  the 
sustaining  power  of  the  fibrous  and  sinovial  membranes 
of  the  inner  side  of  the  knee-joint,  the  patella  wiU  be 
drawn  over  the  outer  condyle  of  the  femur,  and  dis- 
located. 

In  women,  having  a  broader  pelvis,  the  liability  to  this 
injiu-y  is  yet  greater,  and  still  more  so,  when  the  obliquity 
of  the  thigh  bones  inwards  is  combined  with  that  of  the 
tibia  outwards,  as  in  knock-kneed  persons,  in  whom  we 
find  the  severest  cases  of  this  kind. 

The  causes  of  dislocation  of  the  patella  are  chiefly 
muscvQar  action,  but  are  occasionally  the  result  of  external 
violence.  Any  muscle  in  the  body  may  be  the  occasional 
subject  of  spasmodic  contraction,  in  which  it  acts  inde- 
pendently of  its  coadjutors.  In  the  act  of  flexion,  this  con- 
dition of  the  quadriceps  may  be  the  cause  of  displacement 
of  the  patella,  in  persons  having  rather  more  than  the 
ordinary  obliquity  of  the  femur,  and  dislocation  outwards 
follows,  in  which  the  under  sm-face  of  the  patella  lies  in 
contact  with  the  outer  condyle.  If  the  obliquity  be 
great,  the  patella  may  be  thrown  partially  or  enth'ely 
over,  on  its  back,  with  its  cartilaginous  sm-face  upwards  ; 
but  I  have  never  seen  but  one  example  of  complete 
reversion  in  the  bone,  and  that  occm-red  many  years  since, 
in  the  person  of  a  knock-kneed  dwarf,  which  was  restored 
with  great  difficulty  to  its  position. 

Dislocation  inwards  is  always  the  result  of  external 
violence,  and  is  generally  accompanied  by  other  fonns  of 
injury,  such  as  fracture.  A  heavy  weight  falling  on  the 
knee,  or  a  fall  from  a  height  may  produce  it.  The  joint 
may  be  extensively  injm-ed,  and  the  patella  fi-actured  in 
any  direction. 

The  symptoms  of  dislocation  of  the  patella  are  obvious. 
The  bone  lies  on  the  outside  of  one  condyle,  instead  of 
between  them,  and  the  movements  of  the  limb  are  im- 
paired though  not  destroyed.  The  patella  is  fixed,  and 
has  lost  its  easy  lateral  movements,  while  occupying  its 
natm-al  position,  on  the  two  condyles. 

The  principle  of  reduction  consists  in  obtaining  perfect 
relaxation  of  the  muscles,  which  hold  it  in  its  false  posi- 
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tion  ;  and  this  is  effected  by  raising  the  thigh  very  high 
on  the  pelvis,  and  extending  the  leg,  to  relax  the  liga- 
mentiun  patellae.  While  the  leg  is  forced  upwards  towards 
the  vertical  line,  the  surgeon  should  press  the  patella 
over  the  condyle,  with  such  force  as  is  required.  This, 
however,  is  sometimes  a  difficult  task,  and  requires  per- 
severing exertion  to  accomplish.  The  same  object,  viz., 
that  of  relaxing  the  quadriceps,  will  be  answered  by 
placing  the  patient  upright  in  the  sitting  posture  in  bed, 
leaning  a  good  deal  forwards,  however,  and  making  slight 
elevation  of  the  leg  only.  Under  some  circumstances 
this  position  may  be  more  convenient  than  that  usually 
resorted  to.  When  reduced,  the  knee  should  be  rolled 
lightly,  and  placed  in  a  comfortable  position  in  bed  ;  or, 
if  not  rolled,  the  knee  may  be  supported  by  a  pillow, 
placed  under  it,  by  which  a  little  permanent  extension  of 
the  muscles  and  patella  is  insured. 

Within  the  last  two  months  I  have  seen  two  cases,  of  Cases, 
what  might  not  unreasonably  be  termed  spontaneous  dis- 
location of  the  patella.    The  first  occm-recl  in  the  person 
of  a  girl  of  about  twenty,  who  found  her  patella  dislo- 
cated, when  she  awoke  in  the  morning,  or  was  probably 
awoke  by  it.    I  have  never  seen  a  case  of  reduction  so 
difficult  of  accomplishment  as  this.     The  girl  was  a 
patient  of  Mr.  Stanley's,  and  on  two  occasions  did  the 
attempt  to  restore  the  bone  baffle  the  best  efforts  of  him- 
self, and  several  assistants ;  on  the  third  occasion,  the 
bone  was  reduced  with  gi-eat  difficulty,  but  immediately 
escaped  from  its  position  ;  again  was  replaced,  and  again 
escaped  as  before.    Finally,  the  bone  was  retained.  A 
week  after  this  occurrence,  I  was  sent  to  see  a  lady,  who 
had  just  recovered  from  a  confinement.    She  asserts  that 
on  waking  ft-om  sleep,  about  three  weeks  afterwards,  she 
found  her  patella  dislocated  ;  she  was  fully  aware  of  its 
na.tiu-e,  having,  on  a  former  occasion,  sustained  the  same 
mjmy.    The  bone  was  readily  replaced,  and  a  knee-cap 
ordered  to  be  worn  continually  over  the  joint. 


DISLOCATION  OF  THE  TIBIA. 

The  separation  of  the  tibia  from  the  condyles  of  the 
femur,  is  a  rare  accident,  and  can  only  be  the  effect  of 
great  violence  from  external  causes.    The  tibia  may  be  various  dis- 
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«b?aat  thi  ^^rced  backwards,  so  that  the  condyles  project  in  the 
knee-joint,  front  of  the  joint,  either  partially  or  entirely.  The  loose- 
ness of  the  skin  and  of  the  siuovial  membrane  is  so  great 
as  to  permit  a  considerable  separation  of  the  bones, 
without  compound  dislocation  ;  yet  even  that  accident 
occasionally  comes  within  the  range  of  hospital  practice. 
The  bone  may  also  be  dislocated  forwards.  We  have 
partial  displacement  laterally,  fr-om  falls  or  severe  con- 
tusions, in  which  either  condyle  may  occupy  the  situation 
Symptoms,  of  the  other.  The  symptoms  of  either  of  these  forms 
of  injury  must  always  be  sufficiently  apparent,  if  com- 
plete of  its  kind,  and  would  be  known,  on  comparing  it 
with  its  fellow  joint,  by  the  irregularity  of  its  form,  and 
by  the  abnormal  projection  of  the  condyle,  on  the  side 

opposite  to  that  to  which 
the  tibia  is  cai-ried ;  by  the 
fixed  position  of  the  hmb, 
which  admits  of  neither 
flexion  nor  extension.  More- 
over, the  hue  of  the  tibia 
is  distorted  from  the  knee 
downwards,  especially  in  dis- 
location of  the  tibia  back- 
wards, where  the  bone  ap- 
pears to  project  foi"wards 
along  its  entire  line.  In  these 
accidents  the  Ugaments  ai-e 
less  extensively  lacerated 
than  the  apparent  distortion 
of  the  joint  would  lead  us  to 
suspect,  and  pai-ticulai-ly  so 
in  the  partial  dislocation, 
which  consists  in  the  twisted 
position  of  the  tibia  on  the 
femur.  If  this  twisted  re- 
lation of  the  bone  occiu" 
inwards,  the  cracial  liga- 
ments, or  one  of  them,  must 
be  torn  partially  or  entirely ; 
whereas,  when  twisted  out- 
wards, these  ligaments  are 
merely  separated  from  eacli  otlicr,  or  uncrossed. 
Mode  of         The  simplest  mode  of  reduction  of  aU  these  forms 

reductiou. 


From  a  cast  in  the  Museum  of  Guy'i 
Hospital. 
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of  dislocation  of  the  tibia  at  the  knee-joint,  is  that  of  ex- 
tension, accompanied  by  slight  lateral  motion  of  the  joint, 
and  pressure  of  the  dislocated  bone  in  the  direction  of 
the  socket.  It  is  very  undesmible  to  make  any  attempt 
to  bend  the  joint,  imtil  the  extension  is  considerable,  and 
has  been  continued  for  some  minutes ;  and,  generally 
speaking,  the  difficulty  of  reduction  is  not  great.  If  the 
swelling  be  moderate  only,  a  wet  roller  may  be  applied 
around  the  knee,  and  the  limb  placed  in  a  straight  posi- 
tion, and  the  application  of  a  splint  along  the  back  of  the 
limb,  if  there  be  any  disposition  to  stai-ting  of  the 
muscles,  or  spasm,  is  all  that  is  requu-ed. 


DISLOCATION  OF  A  SEMILUNAR  CARTILAGE. 

This  accident  is  one  of  occasional  occuiTcnce,  and  its  Form  of 
chief  feature  is  severe  pain  in  the  situation  of  the  dislo-  {"tered!*'*^ 
cation.  Sir  A.  Cooper  refers  it  to  the  toe  striking  some 
unexpected  object  on  the  ground.  I  have  never  had  the 
opportunity  of  verifying  this  opinion,  though  I  have  seen 
cases  of  the  kind.  The  limb  is  placed  straight ;  the 
knee  not  much  distorted  in  its  form.  The  inner  cartilage 
is,  of  the  two,  the  more  subject  to  this  accident ;  in 
which  it  would  appear  that  the  cartilage  has  escaped  from 
its  connections,  and  caught  between  the  bones ;  and,  on 
examining  the  joint,  a  slight  fullness  presents  at  the  side 
of  the  knee,  along  the  line  of  junction,  between  the 
condyle  and  the  head  of  the  tibia.  The  attempt  to  bend 
the  joint  creates  severe  pain,  although  it  is  slightly 
flexible  by  the  agency  of  another  person.  Extension  of 
the  limb,  and  at  the  same  time  making  moderate  pressure 
with  the  hand  on  the  opposite  side  of  the  joint,  relieves 
the  cai-tilage,  which  immediately  resumes  its  natural 
position,  and  the  pain  suddenly  ceases.  After  all  these 
accidents  about  the  knee-joint,  the  patient  should  wear 
some  mstrument  which  maintains  pressm-e  over  the  joint, 
such  as  a  bandage  or  a  knee-cap. 

DISLOCATION  OF  THE  FOOT  AT  THE  ANKLE-JOINT. 

The  ankle-joint  is  a  limited  ginglimus,  and  is  formed  structure  of 
between  the  astragalus  below,  the  tibia  above,  and  its 
projectmg  process  on  the  inner  side,  or  malleolus ;  and 
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externally,  by  the  malleolus  externus,  formed  by  the 
fibula.  Of  the  two  malleoli,  the  external  has  consider- 
ably the  larger  sm-face  entering  into  the  structure  of  the 
ankle-joint.  The  tibia  is  fixed  to  the  bones  of  the  foot 
by  an  internal  radiating  ligament,  which,  descending  from 
the  malleolus,  is  attached  extensively  below  to  the  astra- 
galus, OS  calcis,  and  to  the  theca  in  fi-ont,  that  binds 
down  the  tendon  of  the  tibialis  posticus  muscle.  The 
external  lateral  ligament,  descending  fi-om  the  fibula,  is 
oblique  from  above,  backwards  and  downwards,  to  the  os 
calcis  ;  and  an  anterior  and  posterior  ligament,  nearly 
horizontal  in  their  direction,  are  attached  to  the  astra- 
gulus.  Behind  the  malleolus  extermis  pass  the  two 
tendons  of  the  peroneus  longus  and  brevis ;  of  which 
the  longus  passes  forwards  along  the  outside  of  the  os 
calcis,  enters  a  groove  in  the  cuboid  bone,  and  rims 
obliquely  across  the  sole  of  the  foot  to  the  root  of  the 
gi'eat  toe.  The  brevis  is  inserted  into  the  metatai-sal 
bone  of  the  little  toe.  The  action  of  these  two  muscles 
is  that  of  turning  the  foot  so  as  to  direct  the  sole  out- 
wards. Behind  the  malleolus  internus  pass  the  tendons 
of  the  tibialis  posticus  and  flexors  of  the  toes,  of  which 
the  flexor  of  the  great  toe  passes  through  a  groove  in  the 
under  surface  of  the  astragalus.  The  tendo  AchiUis, 
formed  by  the  muscles  of  the  calf,  is  inserted  about  one 
inch  behind  the  tibia,  into  the  extremity  of  the  os  calcis. 
In  front  of  the  joint  past  the  tibialis  anticiis,  descending 
to  the  OS  naviculare,  and  the  extensors  of  the  toes. 
Varieties  of      rpj^^  ^^^^^  ^  dislocatcd  forwards,  backwards,  in- 

dislocation.  •'  '  ' 

wards,  or  outwards. 

The  separation  of  the  bones  may  be  partial  or  com- 
plete. In  short,  the  ankle-joint  is  the  subject  of  each 
variety,  and  every  stage  of  each  form  of  dislocation  of 
the  foot  from  the  bones  of  the  leg.  Of  these,  the  dislo- 
cation of  the  foot  forwards  on  the  tibia  is,  perhaps,  the 
least  common,  and  that  outwards  the  most  so. 
Cause.  The  cause  of  these  injui'ies  is  usually  a  fall,  or  violence 

from  a  heavy  body,  but  more  commonly  the  formei*.  It 
is  difficult  to  obtain  clear  evidence  on  this  head  fi-om 
patients ;  but  we  may  conclude  that  each  form  of  the 
above  dislocation  is  the  result  of  violence  directed  upon 
the  foot  in  a  line  opposite  to  that  in  which  the  bone  is 
tlirowD.    For  example,  if  in  falhng,  either  fi-om  a  height, 
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or  with  unusual  force,  the  foot  come  into  contact  with  the 
gi-ouud  when  di'awn  outwards,  or  should  it  meet  with  an 
obstacle,  sloping  inwards,  in  an  oblique  direction  to  the 
sole,  the  foot  would  be  thrown  out.  But  displacement 
may  also  result  from  the  application  of  violence  on  the 
lower  part  of  the  tibia,  while  the  foot  is  fixed  on  the 
ground  in  the  horizontal  position  of  the  body,  and  placed 
vertically.  I  knew  a  case  of  dislocation  of  the  foot  back- 
wards, occasioned  by  a  heavy  cask  falling  on  the  leg  in 
this  position  ;  but  almost  invariably  the  force  is  applied 
to  the  foot,  and  not  to  the  leg. 

In  dislocation  outwards,  the  foot  is  twisted,  with  the  Effect  on 
sole  directed  towards  the  fibular  side  of  the  leg.     The  dis^iocSiou^ 
internal  lateral  or  radiated  ligament  is  either  stretched  outwards, 
or  lacerated,  according  as  the  dislocation  is  complete  or 
.incomplete.     If  incomplete,  the  astragalus,  instead  of 
being  adapted  to  the  fossa  in  the  tibia,  is  thrown  ob- 
liquely outwards,  having  its  tibial  surface  directed  to  the 
malleolus   intemus,  and  the  outer   edge  firmly  fixed 
against  the  tibia.    The  external  lateral  ligaments  remain 
enth-e,  and  the  malleolus  externus  sustains  the  pressure 
of  the  bone  outwards.    The  foot  is  more  or  less  distorted 
in  form,  and  is  incapable  of  being  either  bent  or  extended. 
If  complete,  the  internal  lateral  ligament  is  more  exten- 
sively, or  is  completely  i"ent  asimder  ;  the  outer  surface  of 
the  astragalus  is  in  contact  with  the  fossa  of  the  tibia, 
and  the  force  of  the  concussion,  coming  against  the  malle- 
olus externus,  breaks  the  fibula  from  two  to  three  inches 
above  the  ankle-joint,  forcing  the  lower  piece  of  this  bone 
in  an  almost  horizontal  du-ection  outwards.    The  sole  of 
the  foot  is  directed  outwards.    This  is  occasionally  known 
by  the  term  of  Mr.  Pott's  dislocation.     If  the  flexor 
pollicis  has  not  escaped  fi-om  the  groove  in  the  astragalus, 
the  gi-eat  toe  will  be  bent  downwards,  and  extended 
not  without  pain  or  difficulty;  and,  indeed,  the  violence 
of  the  concussion  may  be  in  some  degree  gauged  by  this 
fact.    The  peronei  muscles  are  relaxed  by  the  position 
of  the  foot.  ^ 

In  dislocation  of  the  foot  inwards,  its  relation  to  the  Dislocation 
leg  IS  apparent,  if  compared  with  the  opposite  leg ;  but 
Its  distortion  IS  not  so  complete  as  in  the  last  disloca- 
tion ;  the  malleolus  is  occasionally,  but  not  frequently, 
broken  ofiF.    This  dislocation  is,  I  think,  more  frequently 
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r.irtial  or 
complete. 


a  partial  one,  than  that  outwards.  The  tendons  of  the 
peronei  are  tense,  by  reason  of  the  elongation  of  their 

attachments,  and  the  foot 
is  fixed.  A  dupUcatnre  of 
integuments  occasionally 
forms  below  the  inner  mal- 
leolus. The  upper  surface 
of  the  foot  slopes  outwards. 
The  external  ligaments  are 
stretched  or  torn. 

In  dislocation  of  the  foot 
hackwards,  the  astragalus  is 
thrown  out  of  the  fossa, 
either  partially  or  entirely. 
If  partially,  the  force  has 
been  inadequate  to  a  total, 
rupture  of  the  lateral  liga- 
ments, and  the  two  arti- 
cular sm-faces  are  stiU  in 
contact,  but  in  an  abnonnal 
relation  to  each  other.  If 
complete,  the  tibia  lies 
forwards,  across  the  foot, 
upon  the  navicular  and  cuboid  bones.  The  length  of  the 
upper  articular  surface  of  the  astragalus  is  about  an 

inch  and  a  half ;  and  a 
fair  judgment  of  the  ex- 
tent of  the  dislocation 
may  be  formed  by  the 
admeasm-ement,  taking 
the  distance  from  the 
centre  of  the  malleolus 
internus,  to  the  exti'eme 
surface  of  the  heel.  The 
lateral  ligaments,  if  not 
entirely  torn  asimder, 
must  be  pai-tially  severed, 
and  the  position  retained 
by  the  remaining  fibres. 
The  distance  from  the 
front  of  the  tibia  to  the 
toes  is  unnaturally  short ;  and  that  fi-om  its  back,  to 
the  heel  proportionately  long.    The  lower  part  of  the 
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tendo  achillis  appears  to  pass  obliquely  backwards,  in- 
stead of  vertically,  to  the  os  calcis.  There  is  often  a 
fold  of  integument  at  the  inner  ankle.  The  foot  is  fixed, 
but,  as  is  the  case,  perhaps  generally,  in  these  disloca- 
tions, is  less  fiimly  fixed  in  pai^tial  than  in  complete 
displacement  of  the  bones. 

Dislocation  of  the  foot  forwards  from  the  tibia  is  a  more  Dislocation 

of  til   f  i" 

rare  form  of  accident  than  that  last  described.  It  may  forwards 
be  so  partial  in  degree,  as  to  raise  a  reasonable  doubt  of 
its  existence ;  but  it  may  be  known  by  the  approach, 
closer  than  natm-al,  of  the  heel  to  the  posterior  surface 
of  the  tibia,  by  the  length  of  the  foot  in  front  of  the 
bone,  and  by  the  fixed  condition  of  the  joint.  Yet  I 
have  seen  two  cases  in  which 
the  opinions  of  experienced 
men  were  in  opposition  as 
to  the  presence  of  disloca- 
tion, so  slight  was  the  dis- 
placement. 

In  complete,  or  nearly  P     v  ^  Symptoms, 

complete  dislocation  for- 
wai-ds,  we  have  little  diffi- 
culty in  forming  an  opinion. 
It  is  only  in  incomplete 
forms  of  injury  that  the 
difficulty  prevails.  Compa- 
rison with  the  opposite  foot, 
the  previous  normal  con- 
dition of  the  limb,  the  evi- 
dence of  an  accident,  will 
establish  the  fact  of  an  in- 
jury sustained ;  negatively, 
the  absence  of  fracture,  of 
dislocation  either  back- 
wards, inwards, or  outwards; 
and  positively,  the  proxi- 
mity of  the  heel,  the  length 
of  the  front  of  the  foot,  and  its  fixed  state  ought  to  lead 
Jorwnv/ fi^  '"^'^^^^^i^^'  ^<  that  the  foot  is  thrown 
W  ;1  r  '  ^^^^^^tion-  In  lateral  dislocation  the 
t  Xl     X'^v"  ^  appearance,  but  not 

so,  when  m  the  direction  forwards  or  backwards. 

Ihe  reduction  of  aU  these  forms  of  dislocation  is  effected  "odo  of 

reductioD. 
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by  the  application  of  the  same  principle  so  frequently 
urged,  viz.,  extension.  The  joint  is  so  firmly  fixed,  both 
by  muscles  and  by  ligaments,  that  any  attempt  to  reduce 

the  dislocated  bone  by 
the  hand  wiU  prove 
nugatory.  The  pulleys 
should  always  be  re- 
sorted to,  so  great  is 
the  strength  of  the 
agents  of  retention, 
whatever  they  may 
be.  Nor  have  I  ever 
failed  in  the  appHca- 
tion  of  the  following 
method. 

The  patient  should 
be  placed  on  the  dis- 
located side,  and  his 
knee  bent  at  a  right 
angle.  Aroimd  the 
lower  six  inches  of 
the  thigh,  a  broad 
and  strong  bandage 
should  be  applied,  the 
two  ends  of  which 
should  be  carried  up- 
wards, in  the  hne  of 
the  leg,  and  fastened 
to  a  staple  in  the 
wall.  The  ankle  should 
be  encircled  by  a 
strong  coai'se  roUer, 
of  about  six  or  eight 
thicknesses,  which 
should  be  applied  wet, 
and  very  loose,  be- 
tween which  and  the 
leg  a  second  roller, 
doubled,  should  be 
passed  on  both  sides, 
and  round  the  sole,  and  tied.  When  extension  is  made 
on  the  wet  roller  around  the  ankle,  it  wiU  be  drawn  below 
the  malleoli,  but  will  not  admit  the  passage,  thi-ough  the 
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circle  thus  formed,  of  the  os  calcis.  The  rope  and  ex- 
tending pullies  are  applied  to  the  second  roller,  and  exten- 
sion is  then  commenced.  The  surgeon  standing  at  the 
foot,  close  to  the  side  of  the  cord,  which  may  pass  through 
his  legs,  takes  the  foot  in  front,  and  also  at  the  heel,  in 
his  two  hands  ;  and  when  the  extending  force  has  been 
applied  for  a  few  minutes,  he  draws  the  foot  in  the  opposite 
direction  to  that  of  the  dislocation.  If  dislocated  either 
outwards  or  inwards,  it  will  probably  retm-n  to  its  natural 
position  without  any  manipulation ;  if  forwards,  or  back- 
wards, the  foot  should  be  played  a  little  in  the  action  of 
flexion  and  extension  on  the  tibia.  The  extending  power 
should  be  persisted  in  for  ten  minutes,  or  somewhat  longer, 
but  if  the  apparatus  be  well  applied,  and  the  extension 
considerable,  I  have  foimd  a  period  of  five  minutes  suffice 
to  reduce  any  one  of  the  above  forms  of  dislocation.  After 
the  reduction,  a  wet  roller  should  be  placed  around  the 
joint  and  cold  applied,  if  it  exhibit  any  tendency  to  swell. 

After  the  reduction  of  dislocation  of  the  foot  outwards, 
with  fracture  of  the  fibula,  some  care  should  be  bestowed 
on  the  position  of  the  foot  in  bed,  otherwise,  as  Mi-.  Pott 
has  remarked,  the  peronei  will  tend  to  draw  the  foot  out- 
wards, in  consequence  of  the  fractured  fibula  failing  in  its 
natural  support  to  the  outer  surface  of  the  astragalus. 
The  leg  and  foot  may  be,  however,  safely  placed  on  the 
outer  side,  supported  on  a  well  padded  splint,  and  with 
the  addition  of  the  foot  being  raised,  by  directing  the  sole 
slightly  upwards.  I  can  bear  no  personal  testimony  to 
the  liabilities  first  announced  to  the  profession  by 
Mr.  Pott,  never  having  witnessed  them,  although  me- 
chanically, the  anatomy  of  the  parts  involved  woiild  point 
to  then:  occiu-i-euce  as  not  improbable. 


DISLOCATION  OF  THE  ASTRAGALUS. 

The  astragalus,  although  fixed  below  to  the  middle  of 
the  08  calcis  by  a  very  strong  interosseous  ligament,  and 
to  each  malleolus  by  the  lateral  ligaments,  and  by  a 
dorsal  ligament  to  the  navicular  bone,  is  occasionally  the 
subject  of  dislocation,  even,  indeed,  to  the  extent  of  its 
complete  reversion. 

It  may  be  thrown  upwards  and  inwards,  and  upwards  Form  of  dis- 
and  outwards,  depending  on  the  direction  of  the  force 
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applied.  It  has  also  been  thrown  inwards  in  fi-ont  of  the 
malleolus  internus.  A  not  unlikely  cause  of  this  injury 
is  one  recorded  by  Dupuytren,  in  which  a  person  alighted 
from  a  height  on  his  heel,  when  the  astragalus  was  thrown 
forwards  on  the  navicular  bone.  Although  the  astragalus 
may  be  the  occasional  subject  of  single  dislocation,  I  am 
not  convinced  that  every  case  recorded  by  authors  were 
cases  of  this  kind,  so  generally  is  this  injury  complicated 
with  the  displacement,  either  partial  or  complete,  of  other 
bones  of  the  foot.  When  simple  displacement  has 
occurred,  the  relation  of  the  remaining  bones  to  the  tibia 
is  undisturbed  ;  the  astragalus,  whether  thmst  forwai-ds, 
outwards,  or  inwards,  being  jammed  in  between  the  tibia, 
calcaneum,  and  navicular  bones  ;  but  if  the  sole  be 
directed  outwards  or  inwards,  and  if  the  relation  of  the 
entire  foot  to  the  tibia  be  altered,  so  that  the  distance 
between  that  bone  and  the  tendo  Achillis  be  either 
lengthened  or  shortened,  the  case  would  assume  the  forai 
of  dislocation  of  the  foot,  to  which  that  of  the  astragalus 
from  the  foot  is  superadded. 

The  difficulty  of  reduction  is,  perhaps,  increased,  rather 
than  otherwise,  if  the  case  be  that  of  simple  dislocation, 
for  the  bone  in  its  new  position  is  so  indistinct  in  fonn 
and  relation,  that  it  is  impossible  to  ascertain  the  precise 
obstacle  to  its  return  ;  and  excision  of  the  bone  is  the  not 
infrequent  resort  of  the  surgeon,  nor  do  I  know  any 
other  alternative,  when  the  bone  is  reversed,  excepting 
that  of  trusting  to  natiu-e's  disposition  to  reconstruct  or 
remodel  the  joint,  which,  in  the  case  of  a  young  person 
would  not  be  improbable. 

The  attempt  at  reduction  should  be  made  by  fixing  the 
leg  as  in  the  former  dislocation,  tying  a  clove  hitch  of 
cord  over  a  roller,  applied  around  the  foot,  behind  the 
metatarsal  bone  of  the  little  toe  ;  while  the  foot  is  drawn 
downwards  at  the  toes,  and  at  the  heel,  the  astragalus 
should  be  pressed  backwaj'ds  with  force.  If  this  fail,  the 
foot  should  be  di'awn  forivards.  The  obstructing  tendon 
or  tendons  may  be  divided  without  serious  damage,  if 
there  be  reasonable  gi'ound  for  this  operation. 

The  consequences  either  of  leaving  the  bone  in  its 
abnormal  position,  after  violent  attempts  have  been  un- 
successfully made  to  reduce  it,  or  that  of  excision  of  the 
bone,  are  sufficiently  formidable  in  their  result  to  justify 
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any  reasonable  attempt  to  replace  it.  Among  other  Division  of 
measm-es  that  may  be  resorted  to,  is  the  division  of  the  ^'""'^^  ^' 
ligaments,  and  especially  the  internal  plantar,  or  calcaneo- 
aavicular  hgament ;  and  considerable  space  would  thus 
be  afforded  by  which  to  reduce  the  bone  to  its  natural 
position.  Of  course,  it  should  be  a  subcutaneous  opera- 
tion. When  divided,  the  foot  may  be  forced  a  good  deal 
:)utwards,  and  space  probably  allowed  for  the  return  of 
the  bone. 

The  same  principles  will  apply  to  dislocation  of  either 
af  the  remaining  tarsal  bones,  the  reduction  of  which  is 
iar  more  easily  affected.  With  respect  to  dislocations  of 
;he  metatarsal  bones  and  phalanges  of  the  toes,  they  have 
10  distinguishing  feature  to  render  it  necessary  to  resort 
to  agents  different  from  those  applied  to  the  reduction  of 
iislocations  of  the  upper  extremity. 


DISLOCATION  OF  NASAL  CARTILAGES. 

Among  other  kinds  of  dislocation,  that  of  the  nasal 
;artUages  should  not  pass  imnoticed.     We  have  two 
3ai-tilages  on  either  side  of  the  nose,  the  upper  one 
attached  to  the  extremities  of  the  ossa  nasi  and  superior  ■ 
maxiUary  bones,  and  a  second  elliptical  piece  forms  the 
apertm-e  of  each  nostril,  while  the  septum  nasi,  occupying 
the  centre,  forms  the  partition  between  them.    A  violent  Extent  of 
blow  may  displace  any  of  these  cartilages  fi-om  the  ossa  '"j^^^- 
nasi,  and  fi-om  the  nasal  process  of  the  superior  maxillary 
bones,  and  flatten  the  nose  to  the  level  of  the  nasal  bones  ; 
or  by  still  greater  violence,  fracture  these  bones,  or 
separate  them  from  the  frontal.     The  nature  of  the 
injmy  can  scarcely  be  mistaken,  although  the  knowledge 
of  its  fuU  extent  requires  examination.    The  evil  will  be 
somewhat  increased  if  the  dislocation  be  a  compound  one, 
and  if  much  of  the  cartUages  or  bone  be  exposed.    The  Careful  re- 
tuture  appearance  of  the  individual  wiU  depend  on  the  Pi^erarv' 
greater  or  less  care  bestowed  on  the  reduction!    The  nose 
IS  so  important  an  organ  of  the  face,  and  on  which  its 
character  so  much  depends,  that  its  restoration  is  of  no 
ordinary  moment,  and  should  engage  the  best  efforts  of 
the  surgeon.    After  a  careful  examination,  and  the  parts 
Cleansed  ot  blood,  the  little  finger  should  be  oiled  and 
passed  up  the  nostril  as  high  as  possible,  for  the  purpose 
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of  prizing  up  the  broken  bone  or  bones,  whether  nasal  or 
maxillaiy,  for  both  are  occasionally  fractured.  .  As  it  is 
impossible  to  effect  much  benefit  by  the  ordinaiy  principle 
of  extension,  the  organ  should  be  moulded  by  the  finger, 
the  bones  first  replaced,  and  then  the  cartilages  upon 
them.  If  the  nostril  be  small,  the  scoop  end  of  a  director 
may  be  employed  for  this  purpose.  The  contour  of  the 
nose  slioiUd  be  preserved  as  much  as  possible  ;  and,  as 
happened  on  one  occasion  in  my  own  practice,  shovild 
even  be  improved  on  the  original  outline  if  possible.  If 
the  fractirre  be  comminuted,  the  cavity  may  be  filled  with 
cotton  wool,  or  even  by  some  firmer  material,  which  will 
give  support  to  the  nasal  bones,  while  lateral  pressure  is 
made  on  the  external  surface,  by  nicely  adjusted  lint  and 
plaster.  Any  wounds  of  the  skin  should  be  veiy  carefully 
united  by  fine  sutures. 

DISLOCATIONS  WITH  FRACTURE. 

The  descriptions  hitherto  given  in  this  chapter,  relate 
almost  exclusively  to  the  dislocations  of  the  respective 
bones  from  their  articular  cavities,  in  then*  unbroken 
state  ;  but  dislocation,  accompanied  by  a  fracture  of  the 
dislocated  bone,  is  no  unusual  accident,  and  presents 
Varieties  of  difficulties  to  the  surgeon  of  a  very  formidable  kind.  Of 
inj'ur^™^  these,  the  most  common  are  fractures  with  dislocation  of 
the  head  of  the  humerus ;  fractiu-e  of  the  ulna,  or  radius, 
or  both,  with  dislocation  of  one  or  both  bones  ;  fractm'e 
of  the  lower  end  of  the  radius,  with  dislocation  of  the 
cai'pal  bones  and  hand  ;  fractiu-e  of  the  condyles  of  the 
femur,  with  dislocation  of  the  patella ;  and  fractm'e  of 
the  lower  end  of  the  tibia  or  fibtda,  with  dislocation  of 
the  foot.  The  difficulty  may  be  still  further  complicated 
by  the  compomad  natiu-e  of  the  injury  by  which  the  jomt 
is  more  or  less  exposed  to  view.  This  difficulty  consists 
in  the  impossibility  of  influencing  the  dislocated  portion 
of  the  bone  by  extension,  provided  the  separation  be  corn- 
Relations  of  plete.  As  a  general  rule,  the  fractm-es  alluded  to  take 
muscles.  place  between  the  head  of  the  bone  and  the  muscles  acting 
on  it  from  above  ;  for  example,  that  of  the  head  of  the 
humerus  separates  the  head  more  or  less  obliquely  from 
the  shaft,  above  the  attachments  of  the  pectoi-alis  major  ■ 
and  latissiraus  dorsi,  but  not  above  the  scapular  muscles, . 
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viz.,  the  supra  spinatus,  infra  spinatus,  teres  minor,  and 
subscapularis.  In  the  elbow-joint,  the  brachialis  anticus 
and  triceps  are  inserted  into  theii'  respective  bones,  closely 
in  contact  with  the  joint,  whereas,  in  all  the  remaining 
examples,  the  insertion  of  the  muscles  is  farther  down  the 
bone.  If  the  end  of  the  broken  bone  be  insulated,  it  is 
quite  obvious  that  any  form  of  extension  will  be  un- 
available. If  the  head  of  the  humerus  be  the  seat  of  the 
injury,  it  is  probable  that  it  yet  retains  its  connection  to 
some,  if  not  to  all  the  muscles  inserted  into  the  tubercles, 
although  it  be  totally  separated  fi-om  the  shaft  of  the 
bone  below. 

The  first  indication  points  to  the  restoration  of  the  Every  de- 
dislocated  bone.    To  accomplish  this,  the  most  strenuous  pioyedVn 
efforts  should  be  made,  by  the  employment  of  every  reduction, 
reasonable  device  that  the  knowledge  and  experience  of 
the  surgeon  can  command.  Although  we  cannot  command 
the  movements  of  the  head  of  the  bone,  we  can,  at  least, 
influence  the  position  of  the  glenoid  cavity,  which  should 
be  forcibly  directed  towards  the  head  of  the  bone.  How- 
ever, aU  will  probably  prove  unavailing.  The  next  question 
arises,  what  is  best  to  be  done  in  order  to  restore  the 
limb  to  the  most  serviceable  condition  in  future  1    Is  it 
preferable  to  leave  the  bone  untouched,  and  trust  to 
natm-e  to  restore  it  to  fattire  utility,  as  in  the  case  of 
ununited  fracture,  in  which  the  muscles  have  adapted 
their  actions  to  the  necessity  of  their  position  ;  or  to 
attempt  the  union  of  the  fractiu-ed  surfaces,  with  the 
probable  attendant  evil  of  permanent  dislocation  ?    There  Unite  the 
can  be  no  doubt  that  the  latter  com-se  is  that  which  offers 
the  fewest  objections,  and  its  adoption  is  not  incompatible 
with  perfect  recovery.    With  this  view  the  two  surfaces 
should,  if  possible,  be  brought  into  close  contact,  and  the 
hmb  kept  at  perfect  rest,  however  peculiar  the  position, 
or  the  means  employed  to  effect  it.    Should  the  bones 
unite,  which  IS  most  probable,  unless  unfortunately  any 
of  the  soft  structures  aroimd  should  intervene,  nature  will 
form  a  joint  to  suit  its  movements.    Imperfect,  indeed, 
in  Its  construction,  when  compared  with  the  original  joint, 
but  susceptible  of  extensive  and  serviceable  movements, 
notwithstanding.    Here  then  the  case  may  rest,  provided 
the  patient  be  satisfied  with  the  condition  of  the  limb. 
Ihis,  indeed,  will  depend  in  some  measure  on  his  station 
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Reduction  of  life.  When  the  bone  is  firmly  united,  or  at  the 
afteru^ion.  expiration  of  six  or  seven  weeks  for  the  humerus,  and  five 
or  six  weeks  for  the  radius  and  ulna,  an  attempt  may  be 
cautiously  made  to  move  the  head  from  its  attachments ; 
and  shordd  this  succeed,  the  application  of  a  well  regulated 
extending  force,  which  should  rely  on  the  efficacy  of  time, 
rather  than  of  power,  may  succeed  in  restoring  the  joint 
to  its  healthy  condition. 

The  above  remarks  apply  to  injury  of  the  shoulder  and 
elbow-joints.  In  the  examples  of  the  same  accident 
befalling  either  the  knee,  wrist,  or  ancle,  the  same  extent 
of  difficulty  does  not  prevail.  If  the  injm-y  be  so  grea^ 
as  to  preclude  a  hope  of  restoration  of  the  joint,  nothin 
remains  for  us  but  to  place  the  limb  in  such  a  position  a 
will  meet  the  most  important  services  to  which  it  may  b 
hereafter  called. 

Separation  It  is  important  to  recollect,  in  reference  to  fractm-es 
ofepiphyaes.  neighbom'hood  of  joints,  the  hability  to  sepai-atiou  o 
the  epiphyses  in  young  persons.  Such  accidents  occur 
about  the  shoiddei'-joint,  by  the  disjunction  of  the  epi- 
physis of  the  humerus  at  the  elbow,  by  that  of  the 
olecranon  or  coronoid  process  of  the  ulna,  or  of  the  aili- 
cular  extremity  of  the  humerus,  and  at  the  wrist,  by  the 
separation  of  the  articular  extremity  of  the  radius.  The 
same  accident  may  happen  to  the  femur  at  the  knee- 
joint,  or  to  the  tibia  at  the  ancle. 
Separation  The  separation  of  the  epiphysis  from  a  young  bone  is 
of  epiphyses  effected  with  a  less  degi'ee  of  violence  than  is  required  to 
riiu'drenV'^  break  the  shaft  of  the  same  bone  ;  and  should  such  fi-ac- 
ture  occur  in  the  neighbom-hood  of  a  jomt,  in  children 
below  twelve  or  fom'teen  years  of  age,  in  a  line  coitc- 
sjjonding  with  that  of  the  epiphysis,  it  may  generally  be 
presumed  that  the  apparent  fracture  consists  in  a  sepa- 
ration of  this  process.  Practically,  it  is  not  very  im- 
portant, because  the  treatment  would  not  differ  from  a 
fractiure  of  the  same  Ime  of  bone  after  union  is  completed 
between  the  epiphysis  and  the  shaft.  Less  time,  how- 
ever, would  be  requu-ed  to  repair  the  injm-y  in  the 
younger  subject. 
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CHAPTEE  V. 

ON  BANDAGES. 

TAH7E  OF   BANDAGES   TO   THE   SUBQEON  —  IMPORTANCE   OF  A0QUIR.INO 
SKILL    IN    THE   APPLIOATION  —  USES    OF    A  BABDAQE  — MODE  OP 

APPLICATION  —  THE   COMMON  BANDAGE  THE   T   BANDAGE  —  THE 

FOUR-TAILED  BANDAGE — THE  MANT-TAILED  BANDAGE. 

In  the  following  brief  chapter  is  included  a  description 
of  the  foiu-  or  five  forms  of  bandage  in  most  common  use, 
with  a  general  reference  to  the  kind  of  malady  in  which 
theii'  services  are  employed. 

In  no  department  of  surgery  is  the  improvement,  which 
has  of  late  years  taken  place,  more  strikingly  exemplified 
than  in  this  ;  and  it  is  a  fact  well  worthy  of  observation, 
that,  as  we  advance  in  scientific  knowledge,  so  have  elabo- 
rate and  complicated  contrivances  gradually  yielded  to 
the  simple  bandage,  now  almost  exclusively  employed. 
This  application,  properly  made,  answers,  with  some  few  The  simple 
exceptions,  every  useful  pui-pose,  although  skill  and  inge-  ^^^gl 
nuity  may  occasionally  be  required,  to  meet  the  demands  most  ser- 
of  individual  cases. 

The  common  bandage  consists  of  a  strip  of  strong  un- 
bleached calico,  without  seam  or  selvage,  vaiying  from 
one  to  ten,  or  twelve  yards  in  length,  and  in  width  from 
one  to  five,  or  six  inches.  It  is  firmly  rolled  up  for  use, 
and  hence  is  commonly  called  a  roller.  Sometimes  linen 
or  flannel  is  the  material  employed,  the  latter  being 
selected  for  the  sake  of  additional  wamith.*  Elastic 
bandages,  made  either  of  a  fabric  like  stocking  material, 
or  of  India-rubber  web  especially,  are  also  often  em- 
ployed with  gi-eat  advantage. 

Bandages  are  applied  for  various  surgical  purposes,  viz..  Uses  of  .-i 
to  protect  a  diseased  part  from  injury— to  confine  dress- 
mgs,  &c.  m  then-  situation— to  restrain  movement— to 

•  *  ^^'^''y-^  "'nd  that  when  the  common  bandage 

IS  wetted,  it  becomes  tense,  but  relaxes  again  ou  drying. 
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assist  union  where  a  solution  of  continuity  has  occurred — 
to  support  parts  in  a  state  of  debility — to  retain  haemo- 
rrhage by  compression — to  oppose  certain  displacements  of 
the  viscera,  and  to  prevent  or  rectify  deformity,  by  holding 
the  dislocated  parts  in  a  natm'al  relation  to  each  other, 
skiiiin  their  Skill  in  the  application  of  a  bandage  is  not  to  be 
to  beTc-°°  acquired  by  any  description.  It  can  only  be  obtained  by 
quired  only  frequent  practice  :  and  I  would  earnestly  advise  every 
by  practice.  g^^j(jg^^  jose  no  Opportunity  of  becoming  a  thorough 
proficient  in  this  department  of  his  profession.  It  is  a 
subject  which,  in  relation  to  its  importance,  is  neglected, 
I  beheve,  beyond  aU  others.  A  bandage  is  not  success- 
fully applied  with  the  facility  imagined  by  those  unprac- 
tised in  the  resort  to  it.  Many  sm-geons,  who  can 
perform  a  capital  operation  not  without  eclat,  find  great 
difficulty  in  the  application  of  a  simple  bandage,  and 
execute  this  really  important  part  of  their  duty  most 
imperfectly.  Such  an  exhibition  presents  a  warning  and 
a  useful  lesson  to  all  around.  There  is  no  excuse  for  the 
neglect  of  this  subsidiaiy  art ;  the  opportunities  for 
practice  are  always  abundant ;  there  is  every  motive  for 
the  acquisition  of  skill,  and  its  possession  is  a  duty  we 
ai-e  aU  liable  to  be  called  upon  constantly  to  exhibit. 

The  common  examples  in  which  the  use  of  bandages  is 
required  are,  cases  of  ulcers,  varicose  veins,  or  other 
afi'ections  of  the  leg,  and  fi-acture.  It  is  impossible  to 
enter  into  detaU,  but  when  once  the  art  of  bandaging  is 
acquired,  it  is  very  easy  to  meet  the  demands  of  each 
individual  case.  The  general  object  is  to  apply  the 
bandage  smoothly  and  evenly,  to  ensm-e  an  equable  pres- 
sure on  the  sm'face  beneath,  and  to  employ  no  more  than 
is  sufficient  for  the  requh-ed  pm-pose.  If  parts  are  liable 
to  swell,  allowance  must  be  made  for  the  difterence  of 
size.  These  ends  are  best  attained  by  commencing  at 
the  extremity,  and  applying  the  bandage  most  tightly  in 
that  situation,  and  gradually  and  almost  imperceptibly 
remitting  the  pressure  as  we  ascend ;  the  roUer  should 
be  kept  close  to  the  sm-face,  and  not  more  of  it  -unrolled 
than  is  necessaiy;  each  successive  fold  should  overlap 
about  one-third,  or  one-half  of  the  preceding.  In  order 
to  apply  the  bandage  smoothly  to  parts  of  unequal  dia- 
meter, we  double  it  upon  itself.  We  will  take  one 
example  by  way  of  illustration. 
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Suppose  it  is  necessaiy  to  apply  a  bandage  to  the  leg  Adaptation 
in  a  case  of  vai-icose  veins.    We  commence  by  placing  the  bandage  to 
extremity  of  the  bandage  on  the  dorsum  of  the  foot,  and  ^'■y'^^l 
surround  the  metatarsus  by  a  few  turns ;  the  roller  being 
passed  from  one  hand  to  the  other,  the  bandage  is  then 
caiTied  up  obliquely  across  the  tarsus  fi'om  within  out- 
wards, round  the  ancle,  and  back  again.    It  is  better  to 
caiTy  the  bandage  up  on  the  inner  side  of  the  instep,  in 


order  to  support  the  arch  of  the  foot.  This  manoeuvre  is 
agam  repeated,  care  being  taken  to  enclose  as  much  of  the 
heel  as  possible,  and  the  bandage  is  then  rolled  spirally  up 
the  lunb.  As  the  leg  increases  in  diameter  the  roller  is 
to  be  reversed  or  folded  sharply  over  on  itself,  guided  by 
the  finger,  (^'ee  plate.)  The  bandage  is  continued  in  this 
manner  up  the  eg,  as  far  as  is  required,  usually  to  a  point 
immediately  below  or  above  the  knee;  a  few  circular 
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turns  are  tlien  given,  and  the  end  fixed  either  by  a  pin, 
a  few  stitches,  a  piece  of  adhesive  plaster,  or  by  splitting 
the  end  of  the  bandage  longitudinally  for  a  short  distance, 
bringing  the  ends  round  the  opposite  sides  of  the  limb, 
and  tying  them  together.  A  bandage  well  applied  has  a 
very  neat  appearance  ;  it  lies  smoothly,  the  lower  margin 
of  each  fold  is  seen  at  equal  distances,  at  which  the  in- 
flections are  placed.  These  inflections  are  generally  made 
over  that  pai't  of  the  limb  requiring  the  gi-eatest  pressure. 

The  T  bandage  is  sometimes  employed  for  giving  sup- 
port to  the  anus,  perinseum,  scrotum,  &c.  It  consists  of 
a  cucular  portion  of  considerable  breadth,  which  passes 
round  the  loins,  and  a  perpendicidar  piece,  which  descends 
from  the  back,  passes  between  the  thighs,  and  then 
ascends  to  be  fixed  in  front.  The  circular  portion  may  be 
supported  by  means  of  bands  passing  over  the  shoulders. 
The  perpendicular  portion  may  be  provided  with  a  pad, 
covered  with  oiled  silk  and  split  longitudinally  in  front, 
&c.,  according  to  the  necessities  of  each  case,  each  end 
being  drawn  over  the  corresponding  groin. 

The  fom'-tailed  bandage  is  a  veiy  useful  contrivance. 
It  is  generally  employed  in  fractm-es  of  the  lower  jaw. 


This  is  required  for  keepiug  dressings  on  the  head,  knee, 
(kc.    It  consists  of  an  oblong  piece  of  calico  or  linen  of 
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requisite  size,  split  up  the  middle,  at  each  end,  nearly  to 
the  centre.  If  applied  to  the  head,  the  middle  portion 
is  placed  towards  either  the  front  or  back,  according  to 
circiunstances ;  the  anterior  ends  are  brought  backwards 
Tinder  the  occiput,  and  either  tied  there,  or  brought 
round  the  neck  and  secured  in  front,  the  posterior  are 


fastened  under  the  chin.  Its  mode  of  application  to  the 
jaw,  or  other  parts,  is  obtained  by  reversing  the  above 
position,  viz.,  by  applying  the  central  broad  part  to  the 
chin,  around  which  it  is  made  to  fit,  by  cariying  two  ends, 
vertically,  to  the  summit  of  the  head,  and  the  other  two 
backwards  round  the  occiput.  These  ends  are  then  united 
to  each  other  by  a  vertical  piece. 

The  many-tailed  bandage  is  sometimes,  though  rarely,  The  mauy- 
employed  m  cases  of  fractm-e  of  the  leg.  It  consists  of 
a  longitudmal  portion,  and  a  sufficient  number  of  trans- 
verse pieces,  proportioned  m  length  to  the  circumference 
of  the  part  to  which  it  is  to  be  applied.  The  transverse 
pieces  are  laid  across  the  longitudinal  portion,  a  little 
obliquely  each  somewhat  overlapping  the  one  above, 
and  fixed  by  a  few  stitches;  the  hmb  is  laid  upon  tho 
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longitudinal  strip,  and  each  pair  of  the  ends  are  neces- 
sarily brought  across  in  front  of  the  limb,  commencing 
■with  the  lowest. 


Additional  information  on  this  subject  is  given 
where.— &e  Fbactube,  Dislocation,  Hernia,  (fee. 
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CHAPTER  VI. 

ON  FRACTURES. 

HEaLEOT    OP    TRKATMENT    OP    FRACTURES    BT    BRITISH     SURGEONS  — 
IHDUSTRy  REQUISITE  RATHER  THAN  SKILL  —  SIMPLE  FRACTURES  — 

COMPOUND    FRACTURES        COMMINUTED    FRACTURES  TRANSVERSE, 

OBLIQUE,     LONGITUDINAL    FRACTURES  —  CAUSES    OF  FRACTURE   

INFLUENCE  OP  THE  MUSCLES  ON  THE  POSITION  AND  RELATIONS  OF 
THE  BONES — OVERLAPPING  OF  THE  BONES,  AND  SHORTENING  OP 
THE  LIMB  —  SYMPTOMS  OF  FRACTURE — CREPITUS  —  PRINCIPLES  OP 
TREATMENT  —  REDUCTION  AND  RETENTION  —  COMPOUND  FRACTURES 

—  IMPORTANCE    OF    EARLY    PROGNOSIS          TRAUMATIC  FEVERS  

SLOUGHING  FRACTURES  INTO  JOINTS  —  ANCHYLOSIS  FRACTURES 

WITH  DISLOCATION — SPECIAL  FRACTURES — RE-UNION  OF  BONES. 


.  A  CHAPTEE  on  the  subject  of  fractures  of  bone,  although  Neglect  of 
rarely  calling  for  the  employment  of  the  knife,  or  other  of  mir^ry.' 
instruments  of  sm-gical  cutlery,  involves  both  the  prin- 
ciples and  the  manipulative  agency  of  operative  sui'gery. 
It  has  been  charged  against  British  surgery,  and  not 
without  some  show  of  reason,  that  its  powers,  which  are 
80  largely  and  so  successfully  wielded  in  the  cause  of 
other  diseases,  have  been  more  sparingly  dealt  out  in  the 
cause  of  a  broken  bone,  than  of  any  other  stmcture. 
This  charge,  if  true,  implies  less  the  want  of  knowledge, 
than  the  want  of  industiy.  The  management  of  simple 
frectures  claims  less  of  professional  skill,  than  of  time  and 
labom-.  The  principles  are  both  obvious  and  simple,  and 
m  the  award  of  responsibility  between  the  powers  of 
nature  and  of  art,  it  must  be  confessed  that  natui-e  per- 
forms by  far  the  greater  half  of  the  duties  required. 

Any  part  of  the  skeleton  is  liable  to  fracture — cranium, 
ribs,  sternum,  vertebree,  pelvis,  extremities.  This  liability 
13  ot  daily  occurrence.  Experience  is  acquired,  more 
especially  m  towns  and  in  largely  populated  districts, 
without  difficulty.  Every  surgeon  ought  to  be  famihar 
with  such  knowledge  ;  and,  considering  the  healthy  con- 
dition of  the  entire  osseous  system  as  indispensable  to 
a  mans  functions  in  life,  almost  whatever  duties  are 
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assigned  to  liim,  he  ought  to  be  equally  prepared  to  take 
the  trouble  requisite  for  its  complete  restoration,  in  case 
of  any  ordinary  accident  befalling  it.  More  than  ordinary 
care  is  required  in  cases  of  fractm-e  of  the  extremities, 
involving  joints,  for  example,  in  oblique  fractm-es  in 
persons  of  peculiarly  irritable  habits,  and  in  severe  com- 
pound fractures ;  but,  in  reference  to  simple  fractures, 
■whether  of  the  trunk  or  extremities,  and  without  idiosyn- 
cracy,  a  small  amount  of  knowledge,  with  a  moderate 
share  of  personal  exertion,  are  all  the  requisites  demanded 
for  their  complete  restoration. 

But,  however  perfect  may  be  the  resources,  and  however 
large  the  contribution  of  nature  to  the  union  of  a  broken 
bone,  these  resoiu-ces  are  profitless,  unless  dhected  and 
controlled  by  art.  Bones  are  structures  of  comparatively 
so  low  an  organisation,  as  to  influence  the  sensibilities  of  the 
constitution  in  a  very  slight  degree,  so  long  as  the  bone 
alone  is  broken.  The  health  is  little  disturbed  ;  neither 
inflammation  nor  suppurative  action  interrupt  the  simple 
process  of  union,  up  to  its  final  consummation.  The  chief 
source  of  evil  is  derived  from  the  necessary  restraint  inci- 
dental to  the  treatment.  One  is,  therefore,  at  a  loss  to 
find  any  apology  for  those  sm-geons  to  whose  want  of 
care,  and  even  of  humanity,  may  be  attributed  the 
numerous  examples  of  distorted  and  contracted  members, 
which  have  cast  a  reproach  on  the  surgery  of  Great 
Britain.  It  is  not  in  the  management  of  great  cases  that 
the  superiority  of  the  sm-geon  is  so  strongly  manifested, 
as  in  that  of  common  diseases  of  every  day's  occiuTcnce. 
Genius  for  our  art  may  shine  out  on  great  occasions,  and 
brilliant  devices  contend  against  remarkable  deviations 
from  health  ;  but  conduct  is  requu'ed  by  us  aU.  The 
word  conduct  has  a  wide  inteiiM'etation — it  appeals  to  the 
ajDplication  of  the  humanities  of  life,  as  well  as  to  the 
exercise  of  skill  and  industry  in  the  application  of  our 
best  resoiu'ces  to  the  treatment  of  disease. 

Fractm-es  ai-e  various  in  kind,  and  each  kind  claims 
some  important  modification  in  its  management.  Perhaps 
the  most  important  division  of  this  form  of  injmy  is 
that  into  simple  and  compound ;  but  each  variety  is 
subject  to  modifications.  Simple  fractures,  usually  aflfect- 
ing  the  extremities,  or  the  ribs,  may  occur  in  difterent 
relations  to  the  affected  bone.    A  bone  may  be  broken 
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transversely  or  obliquely,  or  almost  longitudinally.  The 
shaft  of  the  bone  may  be  merely  divided  by  a  transverse 
or  oblique  section,  or  it  may  be  broken  into  many  frag- 
ments. Thus  we  have  a  comminuted  fracture.  The  case 
is  further  complicated  by  the  greater  or  less  injury  done 
to  the  soft  structm^es  around  it.  A  compound  fractiu-e  is  Definition  of 
defined  to  be  a  solution  in  the  continuity  of  a  bone,  frij^ture!"^ 
accompanied  by  an  external  wound,  which  commimicates 
with  the  fractirred  bone.  This  communication  almost 
necessarily  infers  a  greater  extent  of  injmy  done  to  the 
soft  structures  of  the  limb  than  in  simple  fi'acture  ;  and 
it  is  not  therefore  surprising  that  so  much  greater  diffi- 
culty attends  the  future  progress  of  the  case.  But  the 
exception  to  this  general  rule  is  not  veiy  uncommon, 
because  a  fractm-e  may  be  greatly  comminuted  as  regards 
the  bone,  and  very  destructive  of  the  soft  parts  ;  and 
yet  the  skin  being  unbroken,  brings  it  within  the  defi- 
nition of  a  simple  fracture  ;  and  on  the  other  hand,  a 
cutaneous  bone,  like  the  tibia  or  ulna,  may,  when  frao- 
tmed,  be  partially  forced  through  the  skin,  with  little 
injury  to  the  soft  structures  of  the  limb,  and  still  obey 
the  definition  of  a  compound  fracture. 

The  causes  of  fracture,  which,  though  usually  direct,  Causes  of 
may  indirectly  affect  a  bone  at  a  distance,  are  almost 
invariably  referable  to  external  violence,  such  as  a  blow 
or  fall ;  but  it  is  indubitable  that  the  sudden  and  violent 
action  of  the  muscles  attached  to  a  bone  is  occasionally 
the  cause  of  its  fracture.  Indeed  fractures  of  the  patella 
are  almost  uniformly  attributable  to  this  cause  alone,  and 
occasionally  also  that  of  the  olecranon.  But  although  a 
fractm-e  of  a  long  bone  by  the  action  of  its  muscles  is 
a  rare  accident,  we  meet  with  daily  examples  of  the 
agency  of  this  power  in  displacing  bones  that  are  already 
fi-actured,  and,  indeed,  of  converting  a  simple  into  a 
compound  fracture.  If  the  humeras  be  broken  imme- 
diately below  the  coraco-brachialis,  or  the  radius  below 
the  insertion  of  the  biceps  muscle,  the  sudden  action  of 
those  muscles  must  almost  necessarily  exercise  an  influ- 
ence on  the  position  of  that  fragment  of  the  bone  into 
which  they  are  inserted.  But  the  influence  thus  exerted 
by  these  and  simdar  muscles,  must  be  contemporaneous 
with  the  moment  of  fracture  ;  for  nothing  can  be  more 
improbable  than  that  these  muscles  should  continue  for 
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an  indefinite  time  to  increase  the  distortion  of  the  broken 
bone.  In  cases  of  fracture,  whether  transverse  or  obhque, 
the  bone  is  generally  shortened  in  its  length  by  the 
action  of  the  muscles  inserted  into  it ;  but  this  change 
takes  place  at  the  time  of  the  accident  ;  and  so  long  as 
the  limb  is  at  rest,  the  shortening  does  not  increase,  even 
to  the  lapse  of  some  hours  before  it  is  placed  in  splints. 
There  is  a  vast  difference  between  the  extent  of  the 
action  of  muscles  exerted  on  any  given  bone  in  disloca- 
tion and  in  fracture,  as  may  be  inferred  from  the  different 
degrees  of  force  requned  to  replace  the  bone  in  the  two 
foi'ms  of  accident ;  for  the  one  is  readily  effected  by  the 
extending  power  of  two  persons,  and  retained  by  the 
simple  application  of  splints,  while  the  other  requires 
Direction  of  the  artificial  force  of  the  compound  pulley.  While  I 
noroaused^  admit  the  efl&cacy  of  musculai*  contraction  in  shortening  a 
by  muscles,  fractured  limb,  I  cannot  concur  with  the  authors  of  the 
old  school  of  surgery,  in  the  belief  that  the  dnection 
taken  by  the  lower  fi-agment  is  attributable  to  the  opera- 
tion of  this  cause.  The  relation  of  the  lower  fragment 
to  the  shaft  is  greatly  determined  by  the  direction  of  the 
blow.  If  the  femur  be  broken  half  way  down  by  violence 
applied  on  the  outer  side  of  the  limb,  in  aU  probabihty 
the  lower  end  will  overlap  the  upper,  and  project  on  the 
inner  side  of  the  thigh.  But  this  retraction  is  produced 
at  the  instant  of  the  shock,  by  the  sudden  action  of  the 
muscles  exerted  for  the  purpose  of  steadying  the  limb, 
and  not  by  their  continued  action  after  it.  The  resistance 
afforded  by  a  large  bone  or  a  large  limb,  is  sufficient  to 
control  these  actions  after  the  accident,  in  a  gi-eat  degree. 
Indeed  the  pain  which  their  action  would  produce,  would 
of  itself  insure  sufficient  control  to  prevent  fmiher  con- 
traction. Not  so,  however,  in  the  case  of  a  large  muscle 
attached  to  a  small  bone,  as  we  find  in  the  example  of 
the  pateUa  drawn  up  by  the  rectus  muscle,  and  the 
action  of  which  often  continues  for  some  days  after  the 
accident. 

Retraction      The  retraction  of  the  limb  is  alM'ays  produced  by  this 
dependant   contractility  of  the  muscles,  and  hence  the  overlapping  of 
'  one  bone  by  the  other.    The  projection  of  one  or  more 
bones  at  the  point  of  fracture  may  be  occasionally  due  to 
the  action  of  the  muscles  operating  on  the  upper  portion, 
but  not  80  commonly  as  is  supposed.    In  the  case  of  the 
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thigh,  for  example,  the  long  muscles  of  the  limb  have 
lost  theh-  influence  by  reason  of  the  solution  in  the  con- 
tinuity of  the  bone,  on  which  they  have  hitherto  acted ; 
and  of  the  muscles  connected  to  the  upper  half,  we  have 
the  triceps,  which  may  act  by  distorting  the  line  of  the 
bone  in  the  duection  upwards  and  inwards,  while  in  the 
examples  of  fracture  of  the  femur  immediately,  or  to 
the  extent  of  some  inches,  below  the  trochanter  minor, 
the  upper  fragment  is  drawn  forwards  by  the  now  reversed 
action  of  the  psoas  and  iliacus  muscles.  It  will  be  Relation  of 
recollected  that  the  rectus  in  front  passes  beyond  the  caused  by 
fracture,  and  the  crurseus  and  vasti  arise  from  the  upper  directiou  of 
portion  of  the  femur,  and  cannot  therefore  influence  its  force, 
movements,  while  the  flexors  behind  the  bone  extend 
below  the  fracture  to  form  the  hamstrings,  and  can,  of 
courae,  only  operate  on  the  lower  jjortion.  With  respect 
to  the  humerus,  we  may  have  the  deltoid  or  the  coraco 
brachialis  acting  on  the  bone  in  the  direction  of  their 
origins,  in  cases  of  fractures  below  the  insertions  ;  or  the 
muscles  of  the  axilla,  in  fracture  still  higher  up  on  the 
bone ;  but  I  do  not  think  that  the  projection  of  the  upper 
portion  of  the  humerus  is  materially  influenced  by  their 
actions,  which  is  rather  to  be  attributed  to  the  direction 
in  which  the  force  has  been  applied  against  the  bone.  In 
the  case  of  fractiu'e  of  the  radius,  again,  we  have  only  the 
pronator  teres,  the  action  of  which  would  be  immediately 
expended  in  the  act  of  rotating  the  fore-arm.  It  has  no 
power  of  elevating  the  upper  portion  of  the  bone.  That 
the  muscles  exert  some  influence  is  higlily  probable,  but 
I  think  not  to  the  extent  that  has  been  supposed. 

The  shortening  of  the  limb  in  fractm^es,  is,  without 
doubt,  owing  to  the  action  of  the  muscles  immediately 
consequent  on  the  accident;  but  I  contend  that  this 
violent  action  does  not  continue,  as  in  the  case  of  a 
dislocation,  and  I  doubt  veiy  much  whether  it  is  the 
uniform  cause  of  the  prominence  of  the  upper  end,  so 
frequently  found  ;  the  truth  of  which  observation  will,  I 
thmk  be  confinned,  by  observing  more  criticaUy  than  is 
usually  done,  the  relation  held  by  the  suiTounding  muscles 
to  the  upper  or  projecting  portion  of  the  bone. 

Although  fractiu-es  are  more  frequently  the  result  of 
external  violence  than  of  any  other  cause,  yet  a  bone  may 
be  broken  by  the  sudden  arrest  of  its  movements,  as  has 
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occiured  by  placing  the  foot  in  a  plug-hole,  while  in  the 
act  of  walking.  Such  fractures  are  almost  invariably- 
oblique,  while  the  transverse  fracture  is  generally  the 
product  of  a  blow  from  a  small  body,  as  distinguished 
fi'om  the  crushing  effects  of  a  large  one. 

oi^acture  syinjjtoms  of  fracture  are  generally  unequivocal. 

In  cases  in  which  the  ends  of  the  bones  are  separated,  it 
is  characterised  by  pain,  by  shortening,  by  a  powerless 
condition  of  the  hmb,  by  irregularity  in  its  form,  and  by 
the  sensation  produced  on  friction  of  the  broken  ends  of 
the  bone,  termed  crepitus.  Some  of  these  symptoms  occur 
in  dislocation,  but  in  fracture  the  injm-y,  unless  in  the 
neighbom-hood  of  a  joint,  is  palpably  referred  to  the  shaft. 
Shortening  of  the  thigh  is  common  to  both  fi-actm-e  and 
dislocation ;  but  in  fractm-e,  the  part  is  more  distorted 
from  its  usual  foiTa  than  in  dislocation,  and  the  pain 
caused  by  the  attempt  to  move  it  is  referred  to  the  shaft, 
and  not  to  the  joint,  and  should  the  fractm-e  occur  within 
a  few  inches  of  a  joint,  the  crepitus  will  determine  the 
natm-e  of  the  injury  without  difficulty,  because  the  bones 
are  thick,  and  cannot  so  well  overlap  each  other,  as  in 
the  case  of  fracture  of  the  shaft,  in  which  the  two  rugged 
sm'faces  may  be  brought  into  contact  without  difficulty. 

Crepitus.  The  crepitus,  which  not  infrequently  attends  on  cases 
of  dislocation,  is  distinct  in  its  character  from  the  crepit\is 
of  fractm-e.  An  experienced  touch  will  generally  detect 
the  one  from  the  other  readily  enough.  False  crepitus 
is  caused  by  the  friction  of  two  rough  surfaces,  composed 
of  soft  material ;  true  crepitus,  of  hard  bone.  False 
crepitus  gives  merely  a  slight  jerk  to  the  rotatory  move- 
ment of  the  bone,  while  true  crepitus  conveys  a  sense  of 
hard  grating,  perceptible  both  to  the  sm-geon  and  the 

Painful  and  patient.    Pain  almost  invariably  attends  the  effort  which 

avoided.  causcs  Crepitus  in  fractm-e,  and  the  evidence  of  the 
injiuy  being  once  clearly  obtained,  and  it  can  only  be 
obtained  in  many  cases  by  a  considerable  effort,  the  sm-geon 
shovdd  desist  from  its  repetition.  It  is  only  in  oases  of 
doubt  that  the  patient  should  be  subjected  to  the  certain 
evidence  of  violent  and  painful  rotation.  There  are 
positive  evils  attendant  on  the  occasional  presence  of  a 
superfluous  an-ay  of  surgeons,  all  of  whom,  animated  by 
an  earnest  love  of  professional  knowledge,  are  natiu-ally 
and  commendably  enough  unwilling  to  allow  an  oppor- 
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tunity  to  pass  without  improving  it !  Should  it  be 
necessary,  for  the  benefit  of  the  patient,  that  crepitus  be 
felt,  it  may  generally  be  rendered  palpable  by  the 
slightest  and  the  gentlest  movement  of  the  limb,  when 
the  bones  are  previously  extended.  Of  course  much  will 
depend  on  the  limb  broken,  not  only  because  the  bone 
is  more  or  less  covered  with  muscles,  the  presence  of 
which  will  necessarily  mask  the  sensation,  and  render  it 
less  distinct,  but  because,  in  the  case  of  the  thigh  for 
example,  the  limb  is  large  and  bulky,  and  is  handled  with 
more  difficulty. 

When  a  bone  is  broken,  the  muscles  of  the  limb,  oblique 
taking  advantage  of  the  loss  of  the  extending  agency  f''^<='"'"^- 
of  the  bone,  draw  up  the  lower  portion,  and  hence 
shortening.     The  power  the  muscles  exercise  in  thus 
reducing  the  length  of  the  limb  is  greatly  increased,  if 
the  fracture  be  oblique,  and  the  ends  pointed  ;  and  in 
proportion  to  the  obliquity  of  the  fracture  and  the  power 
of  the  muscles  is  the  difficulty  of  retaining  the  two 
surfaces  of  the  bone  in  permanent  contact,  when  brought 
into  apposition,  because  the  obliquity  of  the  lower  end 
acts  hke  a  wedge,  and  in  persons  of  veiy  irritable  habit, 
the  activity  of  the  muscles  is  by  no  means  confined  to  the 
moment  of  the  fracture,  but  calls  for  the  iinceasing 
watchfulness  of  the  surgeon  throughout  the  early  period 
of  the  treatment.    In  oblique  fractiu-e,  crepitus  is  more 
readily  perceptible,  without  elongating  the  limb,  than 
in  transverse  fractiu-e.    If  the  bone  be  comminuted,  it 
will  be  still  more  distinct,  or  at  least  the  sensation  will 
be  attamable  with  a  still  less  effort  of  rotation.  The 
pressure  of  the  splints,  acting  laterally  through  the  body 
of  the  limb,  often  contends  but  imperfectly  against  the 
tendency  of  the  bone  to  retract,  in  consequence  of  the 
wedge-shaped  form  of  the  lower  end  of  the  bone,  which 
forces  Its  way  upwards  in  spite  of  them.    In  fractures  of 
a  smgle  bone  of  the  fore-arm  and  leg,  composed  as  they 
T  bones,  and  especially  if  without  displacement, 

1^  diagnosis  is  often  very  great,  and  that 
ot  the  hbula  especially,  for  we  have  neither  shortening 
nor  distortion,  nor  crepitus.  In  such  cases,  fortunately, 
treatment  by  splints  is  not  so  necessary  as  in  fractures 
of  single  bones,  sufficient  extension  being  kept  up  by  the 
other  bone.  o     r     i  j 
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Uons'^^^uc"     ^'I'fi'Ctiires  of  nearly  all  the  bones,  and  particularly  of 

tion  and 

the  extremities,  present  two  distinct  indications  :  first, 
retention,  the  replacing  or  reducing  the  fracture,  and,  secondly,  the 
retaining  it  in  a  suitable  position  for  permanent  union. 
The  first  end  is  attained  by  extension  of  the  limb,  and 
for  this  purpose  the  surgeon  should  have  sufficient,  and 
more  than  sufficient  power  at  his  command.  Having 
made  an  examination  of  the  limb,  both  by  the  eye  and 
by  the  hand  ;  having  ascertained,  by  the  exercise  of  his 
best  judgment,  the  locality,  and  the  direction  of  the 
fi'actm'e,  whether  transverse  or  oblique,  and  whether 
comminuted  or  not,  his  next  step  is  to  provide  the  means 
by  which  to  retain  it  in  position.  For  this  pm-pose, 
SpUnts.  either  wooden  or  metal  splints  are  employed.  Obsei'ving 
the  foi'm  of  the  limb,  he  will  determine  the  number  to  be 
applied,  taking  care  that  as  much  of  the  sm-face  be 
covered  by  the  splints  as  possible,  in  order  that,  being 
extensive,  a  less  degree  of  pressure  is  requisite  ;  but  that 
they  do  not  "  ride,"  as  it  is  tei-med,  over  each  other.  If 
any  considerable  space  be  left  between  them,  it  will  be 
compressed  by  the  straps  or  roller  applied  around  the 
splints,  and  create  inconvenience,  and  even  pain.  The 
splints,  however,  shoidd  not  be  too  wide  or  bulky.  A 
round  limb  may  require  fom-  in  number  ;  whereas  for  the 
fore-arm  and  leg,  we  can  conveniently  adapt  but  two. 
The  limb  is  protected  against  the  injui-ious  consequences 
of  the  splints  by  pads,  and  much  of  the  futm*e  comfort 
of  the  patient  depends  on  their  being  efficiently  made. 
They  should  be  arranged  by  the  surgeon  himself,  or 
under  his  immediate  direction. 
Construe-  The  material  usually  emj^loyed  for  this  pui"pose  is  tow 
tiuuofpads.  qj,  cotton  wool.  If  the  former  be  selected,  it  is  necessaiy 
that  it  be  new  and  fine,  and  free  from  balls.  Mr.  Aber- 
nethy,  who  made  the  best  pads  I  have  ever  seen,  and 
who  took  the  trouble  to  instruct  me  in  this  necessai-y  art, 
used  to  have  the  linen  in  which  the  tow  was  to  be  in- 
closed laid  out,  and  he  then  drew  the  tow  from  the  mass 
in  detail,  by  the  pressm-e  of  the  inner  side  of  his  hand 
against  the  table,  from  one  end  of  the  pad  to  the  other. 
This  process  he  continued  till  the  whole  mass  so  disposed, 
had  reached  a  sufficient  thickness.  It  was  then  inclosed 
in  numerous  folds  of  the  linen  and  sewn  up.  Pads  are 
not  usually  made  of  sufficient  thickness  to  2)rotect  the 
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skin  against  the  pressure  of  the  spHnts,  and  particularly 
so  at  the  ends,  where  the  hard  substance  is  likely  to 
u-ritate  and  inilame  the  structure  against  which  it  presses. 
Cotton  wool  is  also  a  good  material  ;  and,  indeed,  in  some 
respects,  is  preferable  to  flax,  being  softer,  and  at  the 
same  time  more  elastic.  The  cotton  used  in  wadding  for 
dresses,  is  objectionable.  Horsehair  and  bran  are  also 
occasionally  employed  for  the  pm'pose  ;  but  every  end 
is  answered  by  the  two  first-named  agents,  which,  indeed, 
are  more  generally  resorted  to. 

It  is  the  custom  of  some  surgeons  of  the  present  day  Linen  ^ 
to  retain  the  old  practice  of  applying  a  linen  bandage,  in  geneiTaiy°° 
some  form  or  other,  immediately  aroimd  the  limb,  pre-  "^eiuired. 
vious  to  the  application  of  the  splints.  Some  smToimd 
the  limb  with  a  common  roller,  others  apply  the  old 
eighteen-tailed  bandage,  which  is,  in  my  opinion,  a  super- 
fluous appendage  in  the  treatment  of  fractm-e,  and  may 
be  perfectly  well  represented  by  a  piece  of  fine  linen 
applied  once  or  twice  aroimd  the  limb,  extending  to  the 
breadth  of  a  foot  or  more.  As  a  general  rule,  both  may 
be  dispensed  with.  The  splints  should  be  retained  by 
straps  and  buckles,  instead  of  pieces  of  calico  roller.  The 
degree  of  tension  efl'ected  by  the  straps  can  be  more 
easily  regulated.  The  straps,  whether  of  thin  leather  or 
of  tape  should  be  broad,  and  the  buckles  strong  and 
well  and  firmly  attached  to  them. 

Wlien  this  apparatus  is  completed,  the  fracture  should  Extension 
be  " set"  For  this  pui-pose  the  hmb,  suppose  in  the  case  extelSi'ou'^'^ 
of  a  fractured  thigh,  should  be  drawn  out  in  extension 
by  one  or  two  pei-sons  of  competent  strength,  employing 
force,  steadily  and  unifomily  made,  on  the  extremity. 
The  lunb  may  be  drawn  from  the  knee  or  from  the  ankle. 
The  counter-extension  having  the  weight  of  the  body  in 
addition,  requires,  of  course,  less  power.  Wliile  the  ex- 
tension IS  being  made,  the  surgeon  stands  by  the  side 
and  assists,  by  gentle  movements  of  his  hands,  in  mould- 
the  bone.  He  may,  with  this  object,  slightly  raise  the 
fractm-ed  bone  and  draw  it  in  all  directions,  while  ex- 
tension is  being  made,  and  employ  pressure  with  his 
hands,  first  on  one  side  and  then  on  the  other.  The 
extension  should  be  continued  for  some  minutes,  until 
the  thigh  lias  reached  the  entire  length  of  the  opposite 
one;  but  the  cxtensjon  should  be  continued,  although 
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with  less  force,  while  the  splints  are  being  applied,  and, 
indeed,  up  to  the  moment  of  their  being  fixed  by  the 
straps.  Deficient  extension  of  fractured  limbs  is  a  com- 
mon fault ;  if  made  with  caution  and  with  gentleness, 
it  can  hardly  be  carried  too  far.  When  the  splints  are 
properly  applied,  it  is  of  little  moment  in  what  position 
the  limb  is  placed  ;  but  in  the  case  of  the  thigh,  if  the 
trunk  be  horizontal  in  bed,  the  thigh  should  be  a  httle 
raised  to  the  ham,  and  the  knee  may  be  slightly  bent. 

The  functions  of  the  body,  during  the  treatment, 
demand  observance  by  the  surgeon  ;  the  action  of  the 
bowels  will  be  aiTested  by  position,  by  inactivity,  and  by 
the  shock  to  the  nervous  system.  This  condition  of 
temporary  torpor  will  recover  itself  in  the  course  of 
thirty-six  or  forty-eight  hom's,  and  if  not,  it  may  be 
assisted  by  the  mildest  form  of  aperients.  Little  medi- 
cine is  required  of  any  kind. 
^emoTOl  The  period  at  which  the  splints  should  be  first  re- 
moved, depends  on  cu'cumstances.  So  long  as  we  have 
ocular  evidence  that  the  length  of  the  bone  corresponds 
with  that  of  the  opposite  limb,  so  long  as  the  patient 
has  no  cause  of  complaint  from  the  unequal  pressirre  of 
the  splints,  but  lies  easy  in  bed,  in  the  possession  both  of 
appetite  and  of  sleep,  we  have  no  excuse  for  theu-  early 
removal.  It  is  the  practice  of  some  sm-geons  to  indulge 
what  appears  an  idle  curiosity,  by  removing  the  sphnts 
almost  daily.  There  can  be  no  warrant  for  this  practice, 
so  long  as  the  part,s  are  undistm'bed,  and  free  from  pain. 
At  least  five  or  six  days,  even  a  week  or  longer,  may  be 
allowed  to  elapse  before  the  limb  is  examined,  when  the 
upper  splint  should  be  carefully  removed,  and  as  carefully 
replaced,  if  aU  appears  progressing  well.  If,  however, 
the  limb  be  again  shortened,  and  the  bones  appear  to 
over-lap,  the  splints  should  be  removed,  and  extension 
repeated  as  at  first,  additional  care  being  taken  in  their 
readjustment  :  should  the  first  examination  prove  satis- 
factory, the  splints  should  not  be  removed  for  at  least 
another  week,  or  ten  days. 

It  is  the  practice  of  the  French  school,  and  recom- 
mended by  Dupuytren,  to  remove  the  splints  on  the  day 
after  the  accident,  in  order  to  ascertain  tliat  the  position 
of  the  bone  is  satisfactory,  and  that  gaugi-ene  of  the  limb 
has  not  taken  place.    No  doubt,  gangrene  ha&  occurred  in. 
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rare  cases  on  the  day  after  fracture,  but  that  fact  forais  no 
solid  ground  for  the  removal  of  the  spHnts  on  the  second 
day  in  all.  The  liability  to  gangrene  may  be  pretty  well  Gangrene, 
ascertained  by  the  degree  of  injury  which  the  soft  parts 
have  sustained  before  putting  up  the  limb.  In  cases  in 
which  extensive  injury  of  the  soft  parts  has  occiu'red,  it 
is  necessary  to  examine  the  limb,  not  only  on  the  day 
following,  but  on  any  and  eveiy  subsequent  day ;  but 
this  occasional  liability  cannot,  surely,  subject  all  frac- 
tm'es  to  the  same  necessity. 

When  the  limb  appears  contused,  and  indeed  under 
almost  every  variety  of  circumstance,  it  is  desirable  to 
increase  the  tension  of  the  straps  which  encircle  the  limb, 
after  the  first  day  or  two ;  or,  in  other  words,  it  is 
desirable  to  apply  a  moderate  degi'ee  of  pressui"e  only  in 
the  first  instance. 

When  an  oblique  fractm-e  occurs  in  a  person  of  irritable  Permanent 
habit,  who  lies  restless  in  bed,  obeying  very  imperfectly  extension, 
the  instructions  of  the  sm-geon,  as  regards  quietude,  it 
often  happens  that  eveiy  care  bestowed,  fails  to  retain 
the  bone  in  its  position.  Under  these  circumstances  we 
are  compelled  to  resort  to  some  artificial  mode  of  main- 
taining permanent  extension  of  the  limb ;  or  what  is 
preferable,  the  counteracting  force,  in  the  case  of  frac- 
tured thigh,  may  be  enlarged  by  the  application  of  a  long 
splint,  used  by  the  late  Mr.  Liston,*  which  passes  from 
the  axilla  to  the  foot,  and  is  attached  around  the 
abdomen,  perineum,  thigh,  and  leg.  The  instrument 
invented  by  Mr.  Bottoraley  is  an  improvement  upon  it. 

Permanent  extension  has  been  occasionally  resorted  to, 
by  means  of  a  weight  hanging  over  pulleys,  but  it  is 
difficult  to  regulate,  and  is  a  so-urce  of  continued  restraint. 
The  object  may  be  better  attained  by  two,  or  even  three, 
steel  springs,  each  end  of  which  is  let  into  a  socket, 
formed  in  a  firm  belt,  applied  at  the  extremities  of  the 
fractured  bone.    One  should  be  applied  around  the  thigh,  Means  of 
immediately  below  the  groin,  and  the  other  close  above  ^f?^^;';|„t 
the  knee  ;  and  the  springs,  which  should  be  about  an  extension, 
inch  in  breadth,  and  operating  with  a  force  of  some  six 
or  eight  pounds,  bent,  and  introduced  into  the  sockets 
made  to  receive  them.    This  extension,  which  need  not 

*  Originally  invented  by  Baron  Beyer. 
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be  veiy  great,  is  permanent,  and  has  the  advantage  of 
being  unaffected  by  the  movements  of  the  body.  It  is, 
perhaps,  hardly  necessary  to  say,  that  the  springs  should 
be  applied  during  the  full  degree  of  extension  of  the 
limb. 

An  improvement  on  the  spring  is  that  of  an  instru- 
ment, which  makes  extension  permanent,  by  the  tension 
of  a  strap  on  the  principle  by  which  we  elongate  an 
ellipse  by  the  application  of  lateral  pressiu-e  on  its  sides. 
By  tightening  the  strap  we  increase  the  extending  power. 

When  the  shortening  of  the  bone  with  overlapping 
results  from  spasm  of  the  mviscles,  occm'ring  within  a 
day  or  two  of  the  accident,  this  principle  of  pennanent 
extension  is  not  applicable  to  the  case.  The  evil  must 
be  met  by  constitutional  treatment  and  carefid  watching. 

Contused  In  cases  of  large  contusion,  in  which  blood  is  extra- 
■  vasated,  the  sphnts  shoidd  at  first  be  loosely  applied  to 
the  limb,  for  other-wise  their  pressru-e  wiU  be  a  som-ce  of 
mischief  If  the  extravasation  be  very  great,  it  will  be 
better  to  postijone  the  application  of  splints  altogether 
for  a  few  days,  and  either  to  resort  to  the  long  splints  or 
to  permanent  extension  by  means  of  the  instrument  I 
have  above  described.  This  treatment  is  especially  re- 
quu-ed  in  injury  of  the  soft  parts,  likely  to  lead  to  dis- 
organization. The  surface  may  vesicate  and  become 
gangi-enous,  under  which  circiunstances,  of  course,  the  pre- 
sence of  splints  would  greatly  aggravate  the  evil. 

Position  of  With  regard  to  position,  much  has  been  said  by  Pott 
and  by  many  subsequent  writers,  the  gi-eater  part  of  which 
resolves  itself  into  the  necessity  of  avoiding  any  undue 
strain  on  the  muscles.  If  the  leg  be  placed  in  a  straight 
line,  the  flexors  of  the  leg  are  in  an  attitude  of  less  ease, 
than  if  the  thigh  were  a  little  bent ;  and  by  placing  the 
limb  in  the  position  of  semiflexion,  we  obviate  the  liability 
to  spasm  of  the  muscles  involved.  This  principle  is  a 
good  one,  when  practicable,  and  should  be  strictly 
observed. 

Compound  The  treatment  of  compound  fractures  demands  all  the 
ti-actui-es.  ^£  ^j^^  highest  classed  surgery,  whether  relating  to 

their  local  or  to  their  constitutional  management.  In 
simple  fractures,  the  attendant  evils  ai'e  immediate  and 
slight  in  degi'ee  ;  in  compound  fractm-es,  the  present 
symptoms  are  severe,  and  ai'e  yet  more  so,  in  prospect. 
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Local  inflammation,  extensive  supptiration,  and  possibly 
gangrene,  are  accompanied  by  the  various  forms  of  severe 
traumatic  fever,  assuming  the  characters  of  hectic  and 
typhus.    In  severe  cases,  the  constitutional  forces  are 
reduced  to  the  lowest  ebb,  the  powers  of  life  are  ex- 
hausted, and  under  circumstances  of  pecidiar  difficulty, 
the  question  of  amputation  is  often  raised.    This  condi- 
tion infers  a  probable  fault  in  the  management  of  the 
case  on  the  part  of  the  sm-geon  : — either  an  error  in 
judgment  at  the  outset,  a  miscalculation  as  regards  the 
extent  of  the  injiuy  done,  excess  of  confidence  in  the 
constitutional  powers  of  the  patient,  or  mismanagement 
of  the  case  during  the  treatment.    Had  other  treatment 
been  adopted,  the  hmb  might  have  been  saved,  or  his  life 
not  been  jeopardised.    But  this  condition  is  by  no  means 
necessarily  a  subject  for  self-reproach.    The  best  judg- 
ment is  fallible  ;  the  best  experience  but  an  onward  step 
in  knowledge.    It  is  the  sacred  duty  of  a  surgeon  to 
avoid  amputation,  if  possible,  at  the  time  of  the  accident. 
If  the  injm-y  to  the  soft  parts  be  not  very  great ;  if  the 
bone  do  not  largely  protrude,  nor  the  skin  be  extensively 
lacerated ;  if  the  continued  warmth  of  the  limb  below 
the  fracture  indicate  the  escape  of  the  main  artery,  and 
the  nerves  be  not  implicated,  the  attempt  should  be  made 
to  save  the  hmb  :  but,  on  the  other  hand,  veiy  extensive 
laceration  of  the  muscles,  particidarly  if  accompanied  by  Degree  of 
separation  of  the  skin,  or  a  large  protmsion  of  the  bone,  f"in^^^^ 
and  especially,  if  reduced  vitality,  indicated  by  loss  of  tation. 
wannth  and  sensibility  of  the  extremity  below  the  frac- 
ture, point  to  injury  of  the  vascular  and  nervous  systems, 
then  amputation  is  the  best  alternative  to  the  attempt 
to  retain  the  limb.    There  are,  in  the  whole  range  of 
surgical  practice,  no  cases  requiring  more  deliberate  and 
sound  calculation  than  these  cases  of  compound  fracture, 
m  which  the  mjury  is  just  so  considerable  as  to  raise  the 
question  of  removal,  without  giving  a  definite  answer  to 
It     Having  considered  this  subject  more  in  detail,  under 
the  head  of  amputation,  I  proceed  to  the  treatment  of 
compound  fracture. 

In  compound  fracture  of  the  thigh,  which  I  again  RoducUon. 
imagine  the  example,  we  employ  either  the  long  or  the 
interrupted  splint,  which  latter  instrument  is  so  termed 
because  it  connects  the  two  portions  of  the  splint  sawn 
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asunder,  by  an  arch  of  iron,  in  order  to  leave  the  wound 
open  for  local  treatment,  and  to  protect  it  from  the 
pressure  of  the  entu-e  splint.  The  bones  should  be 
reduced  by  slow  and  careful  extension,  and  adjusted 
by  the  lateral  movement  of  the  limb,  described  in 
"  simple  fi-acture,"  and  the  wound  be  carefully  brought 
together,  and,  if  possible,  healed  by  the  application  of 
plaster. 

rotruded  Supposing  the  bone  to  protrade  through  the  muscles 
and  skin,  and  to  be  so  firmly  fixed  as  to  preclude  the 
possibihty  of  its  reduction  by  any  force  of  modified 
extension,  lateral  movement,  (fee,  what  is  to  be  done? 
Whether  to  remove  the  protruded  bone  by  the  saw,  or  to 
enlarge  the  wound.  If  we  attempt  the  former  expedient, 
we  not  only  endanger  the  skin,  but  in  removing  the 
portion  which  protrudes,  we  may  leave  the  cause 
untouched ;  for  the  bone  may  be  held  by  the  muscles 
within,  as  well  as  by  the  skin ;  and,  indeed,  in  order  to 
detach  it  from  the  skin  which  encircles  it,  the  bone  must 
be  forced  out  yet  further  through  the  wound,  and  if  the 
entire  shaft  of  the  bone  be  removed,  we  preclude  the 
chance  of  recovery  without  permanent  lameness,  for  the 
bone  is  shortened  by  so  much  as  has  been  removed.  The 
great  diflaculty  often  found  in  detaching  the  bone  fi'om  its 
position,  is  commonly  due  to  its  relation  not  to  the  muscles, 
but  to  the  skin  alone.  When  we  recollect  the  degree  of 
force  by  which  it  has  been  protruded  through  the  integu- 
ment, the  elastic  natm-e  of  the  integument  itself,  and  the 
difiiculty  of  applying  a  counteracting  force  on  the  real 
seat  of  the  constriction,  we  cannot  be  surprised  at  the 
frequent  failure  of  our  efforts.  The  bone  is  tightly  gu-t 
by  the  skin,  and  moves  with  it  simply  because  we  have  no 
means  of  applying  extension  on  the  skin,  and  counter- 
extension  on  the  bone  alone,  the  force  being  applied  to 
Enlarge  tho  the  entu-e  limb.  The  better  treatment,  generally,  is  that 
wound.  q£  enlai-ging  the  wound  with  a  knife,  and,  if  necessary, 
the  division  should  extend  even  through  the  offending 
muscles. 

.  The  question  of  making  a  wound  through  sound  skin 
is  essentially  distinct  fi-om  that  of  enlarging  a  woxmd 
already  made  by  the  addition  of  a  clean  incision,  and, 
therefore,  to  that  course  we  are  generally  driven. 

The  bone  being  reduced,  the  limb  is  to  be  "put  up  ' 
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with  more  than  usual  care,  the  edges  of  the  wound 
carefully  brought  into  apposition,  and  the  bone  retained 
by  the  long  splint.  If  by  the  "  intemipted  splint,"  it 
should  occupy  the  aspect  of  the  limb  on  which  the  wound 
is  placed,  and  the  limb  placed  over  a  slightly  inclined 
plane,  that  is,  raised  from  the  gi'oin  to  the  knee,  and  then 
as  slightly  bent  downwards  towards  the  heel.  The  length 
of  the  pai-t  of  the  plane  which  supports  the  thigh,  should 
correspond  with  that  of  the  thigh  it  supports.  If  too  Uniform 
long,  it  wiU  drag  on  the  knee,  and  inevitably  distort  the  necessmy. 
lower  fragment  of  the  bone  below  the  fracture  ;  if  too 
short,  it  will  be  useless.  And  this  is  the  great  objection 
to  the  double  inclined  beds,  invented  by  my  late  friend 
Mr.  Earle.  Unless  the  bed  fit  the  body  with  some 
approach  to  accuracy,  the  entire  of  the  femur  will  not  lie 
flat  upon  it,  and  the  consequence  is,  that  the  lower 
fragment,  especially  if  the  fracture  occur  in  the  neighbour- 
hood of  the  knee-joint,  will  ride  upwards,  and  leave  a 
lump  or  swelling,  caused  by  the  inapposition  of  the  two 
surfaces.  To  possess  the  full  advantages  of  this  generally 
excellent  invention,  the  pelvis  should  rest  entirely  in  the 
hollow  formed  by  the  angle ;  but  instead  of  this,  the 
pelvis  of  many  patients,  occupying  beds  too  short  for 
their  height,  rests  across  the  angle,  instead  of  in  it,  in 
consequence  of  the  leverage  caused  by  fixing  the  feet  to 
the  boai-d,  the  leg  being  the  lever,  and  the  ham  the 
fulci-um. 

1  he  recovery  from  a  compound  fractm-e,  in  all  cases  of  Recovery 
severe  injtuy  to  the  soft  parts,  is  necessarily  slow,  for  gioT^"^^ 
deep-seated  inflammation  follows,  and,  more  or  less 
suppuration  continues  for  many  days  or  weeks.  If  the 
wound  heal  permanently,  for  it  may  unite  and  the  edges 
agam  separate,  the  process  of  suppiu-ation  will  either  not 
form  at  all,  or  will  be  very  limited  in  degree.  Under 
such  circumstances,  the  progress  of  the  case  towards 
recovery  will  be  less  tai-dy.  If  the  woimd  do  not  unite, 
but  on  the  contrary,  if  it  show  marks  of  inflammation 
around  it,  it  is  obvious  that  the  case  must  progress 
through  suppurative  action.  Here  all  the  powers  of  the 
constitution  are  required  to  cany  the  patient  through  the 
depressing  influence  of  the  disease  ;  and  then  is  ft  that 
we  begin  to  feel  the  pernicious  results  of  early  depletion.  Early  dcpio 
vamiy  employed  to  prevent  consequences  inevitable  to  "'i^^- 
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the  great  extent  of  injmy  the  parts  have  sustained.  The 
fever,  in  the  first  stage,  assumes  the  character  of  the 
simple  inflammatory  kind,  gradually  changes  with  the 
change  of  the  local  symptoms  to  that  of  hectic,  in  which 
a  large  secretion  of  pus,  and  general  relaxation  of  the 
ordinaiy  secretions  draw  rapidly  on  the  vital  powers.  All 
this  time  no  process  of  reparation  has  commenced  in  or 
about  the  bone.  The  period  occui^ied  in  simple  fracture 
in  uniting  the  bone,  is  here  engaged  in  repairing  the 
injmy  done  to  the  soft  parts,  and  not  until  this  reparation 
is  complete,  or,  at  least,  not  until  diseased  actions  have 
subsided,  does  this  process  commence.  In  proportion  to 
the  condition  of  tonic  health  of  the  person,  are  the  later 
stages  manageable.  To  reduce  the  strength  in  the  fii-st 
stage  of  the  injmy,  by  copious  venaesection  or  by  purga- 
tion, is  almost  sufficient  to  ensure  the  occmTcnce  of  a 
train  of  subsequent  symptoms,  which  jeopardises  the  life 
of  the  individual.  In  my  opinion,  no  principle  can  be 
more  false,  no  practice  more  pernicious.  In  compound 
fractm-e,  the  vital  powers  should  be  sedulously  nursed 
from  the  commencement,  and  local  irritation  allayed,  if 
possible,  by  absolute  rest,  and  the  employment  of  any 
form  of  application  that  is  soothing  and  agi'eeable,  no 
matter  what  character  or  form  it  may  assume. 
Fractures  The  case  is  complicated,  if  the  fi'actm'e  extend  into  a 
mto joints.  i^gig]ji3Qm.i)3g  joint,  and  especially  so,  if  the  joint  be  a 
large  and  an  important  one,  like  the  knee.  If  the  bone  be 
at  all  comminuted  it  cannot  be  expected  that  the  joint 
wUl  be  saved ;  anchylosis  is  the  almost  certain  issue. 
But  it  by  no  means  follows,  that  anchlyosis  should  be  the 
result  of  a  simple  fractm-e  of  a  bone  extending  into  a 
joint,  particularly  if  the  fi-acture  be  slight.  Still,  imder 
all  circumstances  in  which  this  form  of  accident  occurs,  it 
is  right  that  we  be  prepared  for  the  possible  loss  of  the 
articulation,  by  placing  the  limb  in  such  a  position  as 
may  render  it  hereafter  most  serviceable  to  its  owner. 
Position  In  For  example,  in  fractm-es  into  the  elbow-joint,  although 
an'^im^'ort-  possibly  at  other  times  desirable,  the  straight  position 
aut.  would  prove  a  very  objectionable  one.    We  should  bend 

the  joint  so  as  to  bring  the  fore-arm  at  an  angle  of  about 
one  huncked  and  ten  degi'ees  with  the  upper  arm,  this 
being  the  position  which  experience  proves  as  the  most 
generally  useful.    In  the  case  of  a  fi-actm-e  of  the  lower 
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end  of  the  femur,  or  the  head  of  the  tibia,  extending  into 
the  knee-joint,  the  leg  should  be  very  slightly  bent  on  the 
thigh  during  the  treatment ;  and  so  under  all  circum- 
stances in  which  the  structm-e  of  the  joint  may  become 
disorganized,  the  utiUty  of  the  limb  shoiUd  be  duly 
considered,  supposing  the  joint  to  be  destroyed. 

The  worst  consequences  of  fi-actm-es  extending  into  or  Passive 
involving  a  joint  may  be  sometimes  avoided  by  the  ™°tioii. 
adoption  of  passive  motion  as  soon  as  the  union  is  tolerably 
fii-m.    That  is  to  say,  at  the  expiration  of  a  month  or  so, 
the  joint  should  be  cautiously  moved  fi-om  time  to  time 
by  the  sm-geon. 

In  fractures  combined  with  dislocation,  the  difficulty  in  Fracture 
the  treatment  is  gi-eatly  increased.  Of  the  two  evils,  that  ^uon.'^^°' 
of  fractm'S  is  obviously  the  greater.  It  is  quite  im- 
practicable to  reduce  the  dislocation  unless  we  have  an 
entire  bone  to  di-aw  upon,  for  the  extension  of  the 
muscles,  even  though  justifiable,  could  never  lead  to 
the  reduction  of  the  bone  ;  and  the  bone  being  broken,  no 
extension  from  below  can  reach  it,  supposing  the  fractiu-e 
to  occupy  its  upper  third,  or  even  as  low  as  its  middle,  or, 
indeed,  under  any  circumstances,  would  it  be  possible  to 
apply  the  agents  of  extension  with  benefit.  In  this 
condition  of  the  limb,  the  coiu-se  to  be  pursued  is  to 
reduce  the  fracture  as  though  unaccompanied  with  dislo- 
cation, and  having  obtained  union  of  the  bone,  then  to 
attempt  reduction  of  the  dislocation.  The  bone  wiU  be 
united,  probably,  at  the  expiration  of  five  or  six  weeks, 
and  the  dislocation  may  be  reduced  by  judicious  manage- 
ment, even  to  a  later  period.    {See  Dislocations.) 

The  application  of  a  starched  bandage,  after  union  of  starched 
bones,  is  veiy  desh-able,  and,  indeed,  becomes  necessary, 
shovdd  the  limb  be  called  into  employment  before  the 
union  is  perfectly  firm  ;  and  it  will  afford  great  siipport 
and  a  sense  of  security  that  is  highly  valued  by  any 
patient  who  is  compeUed  by  necessity  to  move  about 
prematurely.  The  bandage  should,  of  course,  be  applied 
when  wet,  with  the  patient  at  rest,  in  which  state  he 
should  continue  until  the  bandage,  having  become  dry, 
has  acquu-ed  sufficient  stiffness  to  eff-ect  the  object. 
White  of  egg,  with  flour  or  with  whitening  is  occasionally  wwteof 
substituted  for  the  starch.  egg,  &c. 

The  bones  of  young  children  are  susceptible  of  being  Bonding  of 
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bent  when  the  force  is  insufficient  to  produce  fracture. 
This  bending  is,  however,  often  accompanied  with  some 
degree  of  fracture  on  the  convexity,  constitutmg  the 
form  of  injmy  known  as  the  green-stick  fracture.  We 
observe  this  change  of  form  produced  in  the  clavicle, 
fore-arm,  and  even  in  the  thigh  and  bones  of  the  leg. 
Such  an  effort  of  violence  cannot  be  obtained  without 
injmy  to  the  organization  of  the  bone,  and  it  should  be 
treated  like  ordinary  fractm-e,  in  the  reliance  on  the 
resources  of  natm-e  to  replace  and  remodel  the  bone,  under 
the  influence  of  simple  pressm-e. 


FRACTURE  OF'  THE  LOWER  JAW. 

Fractm'es  of  the  lower  jaw  may  occur  in  the  vertical  or 
in  the  transverse  direction,  but  are  far  more  frequent  in 
the  foraier.  They  alniost  invariably  arise  from  a  blow, 
by  which  the  bone  may  be  broken,  in  any  part  from  the 
symphysis  to  the  ramus.  The  evidence  on  examination  is 
generally  conclusive.  The  separation  of  the  bone  is  for 
the  most  part  slight,  and  is  often  imperceptible  without 
manual  examination.  The  simplest  application  is  often 
the  best,  a  piece  of  linen  of  thi'ee  feet  long,  and  about 
six  to  nine  inches  in  breadth,  wiU  make  an  excellent 
bandage  for  the  occasion,  if  torn  from  each  end  to  within 
five  or  six  inches  of  the  middle,  (^e  Bandages.)  A 
small  circle  should  be  cut  out  for  the  reception  of  the 
chin.  Two  ends  are  then  tied  behind  the  neck,  and  the 
posterior  two  are  carried  upwards  and  fixed  over  the 
head.  Should  this  fail  to  keep  the  bones  in  apposition,  a 
mould  of  the  jaw  may  be  made  in  gutta  percha  or  paste- 
board, wetted  in  hot  water.  This  mould,  fixed  on  to  the 
jaw,  will  harden  in  a  few  hom-s,  and  should  be  retained 
by  the  above  bandage.  Sometimes  it  is  necessaiy  in 
vertical  fracture,  to  tie  two  or  more  teeth  together  with  a 
metallic  thread,  and  with  the  view  of  facihtatiug  the 
introduction  of  food,  which  must  be  necessarily  liquid  for 
some  time,  it  is  a  good  plan  to  insert  a  portion  of  cork  or 
something  similar  between  the  jaws.  The  vertical  fractiu-e 
requires  the  application  of  the  agents  of  retention,  what- 
ever they  may  be,  for  an  average  of  twenty-five  to  thirty 
days.    If  transverse,  somewhat  longer. 
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FEACTUEE  OF  THE  EIBS. 

Fractm-e  of  the  ribs  is  the  result  of  a  blow  directed 
agaiust  the  chest.  If  by  a  pointed  instrument,  a  single 
rib  will  be  broken  ;  if  by  an  obtuse  force,  probably  two,  or 
more.  Whatever  be  the  form  of  the  immediate  agent  of  the 
injury,  the  force  must  be  applied  suddenly,  or  the  elastic 
support  of  the  rib  would  protect  it,  at  least  from  fractiu-e. 

A  rib  is  usually  broken  at,  or  near  its  angle,  that  is.  Fracture  at 
about  three  or  four  inches  from  its  attachment  to  the  ''^^  ^''b^^- 
spine,  because  it  is  here  that  the  two  forces,  viz.,  that  of  the 
blow  and  that  of  recoil  from  the  spine  meet,  although  the 
blow  may  have  been  received  at  some  distance  forwards.  This 
part  of  the  rib  being  covered  with  large  muscles,  explains  the 
difficulty  which  so  frequently  attends  the  detection  of  the 
injmy.  The  symptoms  by  which  it  is  ascertained,  are  local 
pain  on  pressure  over  the  suspected  region,  and  crepitus. 
But  this  latter  symptom  cannot  be  perceived  without  a 
force  of  pressure  that  is  exceedingly  painful,  so  much  so, 
indeed,  as  often  to  preclude  any  prolonged  examination. 

A  broken  rib  is  brought  into  coaptation  on  the  same 
principle  on  which  other  fractures  are  reduced,  viz.,  by 
extension.  This  object  is  attained  by  making  a  full 
inspb-ation,  and  by  distending  the  lung  to  its  largest 
dimensions.  By  this  means  the  extremities  of  the  rib  are 
elongated,  and  the  fractured  ends  are  brought  into  apposi- 
tion. The  apposition  should  be  maintained  by  means  of  Elastic  pres- 
an  elastic  bandage  applied  around  the  chest,  which,  while  ^'^[^  i"'^^^'' 
it  retains  the  bones  in  contact,  permits,  at  the  same  time,  ^  ^' 
a  freedom  of  respiration  which  is  rendered  difficult,  and 
mdeed  impossible,  under  the  agency  of  common  cahco  or 
even  flannel,  cai-e  should  be  taken  not  unnecessarily  to 
involve  the  walls  of  the  abdomen  in  the  pressm-e.  Emphy- 
sema consequent  on  larceration  of  the  lung,  is  not  an 
infrequent  occun-ence,  but  its  presence  does  not  contra- 
mdicate  ordmary  treatment  by  pressure.  A  rib  wiU 
usuaUy  umte  in  from  twenty  to  twenty-five  days 


FRACTURE  OF  THE  CLAVICLE. 
With  the  exception  of  the  radius,  the   clavicle  is 
more  frequently  broken  than  any  other  bone.  This 
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fracture  is  generally  caused  by  a  point-blank  fall 
on  the  shoulder,  by  which  either  the  collar-bone  is 
fractured  or  dislocated.  It  is,  however,  a  far  more 
frequent  accident  than  dislocation,  which  is  very  rare. 
The  symptoms  are  generally  distinct  and  unequivocal. 
Symptoms.  1.  The  line  of  the  bone  is  inteiTupted,  the  inner  portion 
being  raised.  This  ii'regularity  is  ascertained  by  passing 
the  hand  along  it.  2.  The  head  is  often  di-awu  a  little  to 
the  affected  side,  to  relax  the  stemo-mastoid  muscle. 
3.  The  shoulder,  having  lost  the  radius  of  its  movements, 
approaches  the  mesial  line  of  the  body,  compressing  the 
axillaiy  cavity.  4.  None  of  the  muscles  attached  to  the 
bone  can  be  brought  into  full  action.  Disjjlacement,  how- 
ever, is  not  the  invariable  attendant  on  fracture  of  the 
Fracture  coUai'-bone.  When  the  fracture  occiu's  at  the  distance  of 
plaoemeut'^'  about  an  inch  from  the  acromial  end,  or  between  the  two 
portions  of  the  coraco-clavicvilar  ligaments,  these  liga- 
ments, acting  on  the  bone  above,  prevent  their  separation, 
and  fracture  is  then  detected  with  more  than  usual 
difficulty.  Fracture  of  this  bone  is  not  uncommon  in 
young  infants. 

Treatment.  The  treatment  of  fractm-e  of  the  clavicle  involves 
extension  of  the  bone,  and  adjustment  of  the  broken 
ends.  This  is  effected,  as  in  dislocation,  by  dra-n^ng  the 
shoulders  backwards,  while  the  knee  is  applied  against  the 
middle  of  the  back,  and  retaining  them  by  the  figm-e  of 
8,  or  Brasdor's  bandage.  If  this  method  fail,  the  arm 
should  be  extended  outwards.  Cai-e  should  be  taken 
to  protect  the  axilla  by  pads,  which,  with  the  bandage,  -nTll 
require  reapphcation  nearly  every  day.  A  large  pad  should 
be  put  into  the  axiUa,  if  there  be  any  tendency  in  the  bones 
to  overlap,  and  the  fore-ai-m  supported  by  a  weU-adjusted 
sling.  A  month  will  be  requu'ed  for  the  union  of  the  bone. 


FRACTURE  OF  THE  SCAPULA.  ' 

Fracture  of  the  body  of  the  scapula  is  exceedingly  rare, 
consequent  on  the  mobility  of  the  bone  on  the  trunk,  to 
which  it  is  comiected  by  little  more  than  muscle.  A 
severe  blow  on  the  bone,  by  which  it  is  struck  against 
the  ribs,  may,  however,  break  it  in  any  direction,  whether 
vertically,  obliquely,  or  transversely.  The  acromion 
process  may  be  fractured  distinctly  from  the  rest  of  the 
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bone.    The  neck  of  the  bone  may  be  partially  or  entirely 

separated  from  the  body,  and  the  coracoid  process  may 

also  be  broken  singly ;  but  all  these  fractures  are  rare. 

If  crepitus  be  not  perceptible,  the  knowledge  of  fracture 

may  be  obtained  by  negative  evidence.    If  the  clavicle  be 

sound,  and  the  hne  of  the  acromion  be  uninterrupted,  if 

the  head  of  the  hiunenis  rotate  without  pain,  when  extended  Negative 

or  drawn  from  the  socket,  if  the  fore-arm  be  bent  without  frag^^^rT  °^ 

difficulty,  or  without  the  expression  of  suffering,  and 

crepitus  be  still  felt,  the  body  of  the  bone  must  be 

broken. 

Fracture  of  the  coracoid  process  is  an  exceedingly  rare 
accident.  Pressui-e  in  the  situation  of  this  process, 
between  the  deltoid  and  pectorahs  muscle,  will  when 
present  detect  it ;  and  this  evidence  will  derive  confirma- 
tion from  the  painful  action  of  the  muscles  arising  from 
this  process,  viz.,  the  pectoralis  minor,  coraco-brachialis, 
and  biceps.  If  the  pressure  of  the  finger  give  no  pain, 
and  the  biceps  muscle  can  be  put  into  action  by  bending 
the  fore-anu,  the  coracoid  process  cannot  be  broken. 

With  regard  to  the  neck  of  the  scapula,  the  portion  so  Fractures 
called,  would  include  the  glenoid  cavity  and  coracoid  'coracoid 

-  ,  n    1  •  process  and 

process  as  tar  as  the  notch.  But  a  fracture  of  this  extent  ueek  very 
is  also  very  uncommon,  although  fracture  of  the  neck  of 
the  scapula,  like  that  of  the  coracoid  process,  is  spoken  of 
as  of  frequent  occurrence,  but  I  am  persuaded  it  is  far 
otherwise.  Fracture  of  the  glenoid  cavity,  however,  is  by 
no  means  rare.  It  is  detected  rather  by  negative  than  by 
positive  evidence,  but  that  evidence  is  generally  veiy 
conclusive.  A  severe  blow  or  fall  on  the  shoulder  is 
followed  by  distinct  crepitus.  The  surgeon  passes  his 
finger  along  the  coUar-bone  and  acromion,  extending  to 
the  spine ;  the  patient  bears  pressure  without  flinching. 
The  coracoid  process  is  subjected  to  the  same  inquiry. 
There  is  thus  far  no  evidence  of  fi-acture.  The  head 
of  the  humerus  rotates  under  the  hand  without  pain, 
while  hanging  at  the  side,  and  also  during  extension  from 
the  side.  Nothing  remains  but  the  glenoid  cavity  and 
the  neck,  by  which  term  I  now  refer  to  the  connecting 
material  merely,  which  unites  the  glenoid  cavity  to  the 
body  of  the  scapula.  If  the  whole  angle  be  broken, 
including  the  coracoid  process,  its  extent  would  render  it 
at  once  obvious  j  it  is  probable,  therefore,  and  almost 
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certain,  that  the  glenoid  cavity  itself,  or  what  is  more 

fioT^uiust  ^^^^^y'        ^  P^^"*  of  separated.    If  in  the  act  of 

glenoid       rotating  the  arm  the  head  of  the  bone  be  pressed  some- 
^-^""^y-       what  firmly  against  the  glenoid  cavity,  then  a  partial 
crepitus  is  felt,  that  expresses  a  fractm-e  of  a  portion  of 
that  cavity  only. 

I  attended  a  lady  who  was  thrown  violently  from 
her  horse  on  her  back.  She  suffered  severe  pain  in 
the  region  of  the  inferior  angle  of  the  scapula,  which 
was  attended  by  general  swelling.  In  two  or  three 
days  the  movements  of  the  arm  were  effected  only  with 
gi-eat  suffering.  On  raising  the  arm  gently,  to  some 
distance  from  the  body  and  then  rotating  it,  I  felt 
crepitus  at  the  inferior  angle  of  the  bone.  I  also  detected 
crepitus  by  pressing  one  hand  on  the  acromion,  while  the 
other  hand  was  placed  upon  the  inferior  angle.  This  was 
a  case  of  fractm-e  of  the  scajDida  at  the  point  of  origin  of 
the  teres  major.  I  treated  it  by  means  of  the  application 
of  a  large  silk  bag  filled  with  cotton  wool  upon  the 
fractm'e,  and  fixed  on  to  the  chest  by  means  of  an  elastic 
roller.  The  arm  was  held  to  the  trunk  by  a  shng.  This 
is  the  only  case  of  simple  fracture  of  the  inferior  angle  of 
the  scapula  I  have  ever  seen. 

In  all  these  forms  of  injury,  the  arm  should  be  well 
supported  at  the  shoulder  by  a  well  adjusted  sling,  and 
the  shoulder  and  arm  bound  to  the  trunk  by  a  roller,  or 
by  that  complicated  appendage  of  the  arm  to  the  trunk, 
called  Desault's  bandage. 


FRACTURES  OF  THE  HUMERUS. 

There  is  no  peculiarity  in  the  fracture  of  the  shaft  of 
the  humeras,  requiring  particular  observation  or  treat- 
ment, beyond  the  application  of  general  principles.  The 
,,jj;ji^g>,  of  upper  end  generally  "  rides  "  forwards  or  upwards.  This 
the  boiie.  position  is  due  to  the  action  of  the  deltoid  muscle,  when 
the  fi-acture  occurs  below  the  middle  of  the  bone,  and  it 
must  be  met  by  a  corresponding  elevation  of  the  lower 
portion  or  fragment.  Three  splints  will  suffice,  if  that 
which  is  placed  behind  is  made  to  cui-ve  in  the  transverse 
direction,  by  being  split  longitudinally,  and  glued  to  thin 
leather.  If  four  splints  be  used,  care  must  be  taken  that 
they  do  not  overlap.    The  upper  arm,  in  very  muscular 
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subjects,  is  difficult  to  manage,  on  account  of  its  rotundity 
rendering  it  unsuited  to  the  application  of  splints.  Full 
extension  should  be  made  before  the  splints  are  applied 
in  the  first  instance.  This  should  be  effected  in  the  semi- 
flexed position  of  the  fore-arm,  by  which  means  we  neutra- 
lize the  actions  both  of  the  biceps  and  brachialis  anticus 
muscles  ;  and  this  position  should  be  retained  throughout 
the  treatment,  for  by  it  we  gain  more  in  the  approach  to 
a  suitable  and  soft  substance  for  the  i-eception  of  the 
anterior  splint,  by  the  relaxed  condition  of  the  biceps  in 
front,  than  we  lose  by  the  slight  degree  of  extension 
permanently  made  on  the  triceps  behind. 

Fractures  of  the  neck  and  head  of  the  humerus  are  Fractui-eof 
often  difficult  of  management.  Fracture  of  the  neck  is  °  "^^^  ' 
occasionally  complicated  with  laceration  of  the  deltoid 
muscle,  in  the  fibres  of  which  the  lower  fragment  becomes 
entangled,  and  from  which  it  is  exceedingly  difficult  to 
detach  it.  This  fractiire  may  be  ascertained  by  placing 
the  hand  as  nearly  in  contact  with  the  head  of  the  bone  in 
the  axilla  as  possible,  and  rotating  the  shaft.  It  is  then 
obvious  that  the  head  does  not  move  freely  with  it,  and 
crepitus  is  very  distinct.  It  may  be  distinguished  fi-om 
fracture  of  the  glenoid  cavity  by  the  crepitus  being  larger 
and  more  distinct,  and  by  its  presence  being  felt  in  rotation 
during  moderate  extension  of  the  arm  from  the  shoidder- 
joint ;  whereas  fracture  of  the  glenoid  cavity  is  only 
apparent  in  rotation  of  the  arm,  when  the  head  of  the  Rotation 
humerus  is  pressed  against  its  socket  in  the  scapula.  In 
fracture  of  the  neck  of  the  humeinis,  also,  the  head  of  the 
bone  does  not  revolve  with  the  shaft  in  forced  rotation  ; 
and  the  attempt  to  rotate  creates  pain. 

After  reduction  of  the  bone  by  extension,  a  well-made 
pad  of  large  size  should  be  introduced  into  the  axilla, 
agamst  which  the  chief,  and  indeed  the  only  practicable 
sphnt  should  rest ;  and  it  must  be  so  firmly  applied  to 
the  lower  surface  of  the  arm  as  to  maintain  permanent 
extension.  The  arm  should  be  raised  considerably  from 
the  side  and  supported  over  a  soft  pillow,  the  patient 
hunself  being  placed  as  nearly  in  a  sitting  posture  as 
possible,  in  order  to  insure  permanent  extension,  by  the  Permanent 
addition  of  the  weight  of  the  Hmb  to  that  obtained  by  the  e^'e^^io"- 
.  splint  ah-eady  applied.  When  these  and  similar  measures 
taU,  the  arm  should  be  kept  at  rest  over  the  pillow  ;  and 
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we  must  trust  to  the  curative  powers  of  nature  to  restore 
it  to  utility,  which  she  rarely  fails  in  a  gi'eat  degree,  to  do. 
I  have  successfully  treated  several  cases  of  fracture  of  the 
neck  of  the  humerus  occmTing  in  youug  persons  by  the 
aid  of  the  pillow  alone.  In  the  cases  in  which  the  bone 
is  lodged  within  the  fibres  of  the  deltoid,  the  attempt  to 
disengage  it  should  be  made  by  every  i-easonable  means, 
such  as  rotation,  pressure,  elevation  of  the  ann  to  its 
highest  position,  accompanied  by  renewed  pressm-e  on  the 
projecting  end  of  the  bone.  If  these  several  means  fail 
in  accomplishing  the  desh-ed  object,  the  case  must,  with 
such  slight  assistance  from  art  as  we  can  afford,  be  left  to 
nature  for  its  restoration  ;  and  we  may  rely  on  it,  that 
our  confidence  will  not  be  misplaced,  if  our  expectation 
be  not  canned  too  high. 

Fracture  of  the  middle  of  the  shaft  of  the  humerus  is 
detected  usually  without  difficulty.  If  the  fractm-e  be 
transverse  and  above  the  insertion  of  the  deltoid,  the  dis- 
placement is  slight,  and  the  treatment  simple.  If  below 
the  deltoid,  we  may  have  to  contend  against  the  action  of 
that  muscle  in  separating  the  upper  end,  by  raising  it 
towards  and  even  into  contact  with  the  skin,  and  thereby, 
supposing  the  fracture  to  be  obhque  and  the  bone  pointed, 
threatening  to  convert  the  simple  into  a  compound 
fractm'e.  In  such  form  of  fractm-e,  either  three  or  four 
splints  may  be  employed  with  advantage,  the  longest  of 
which  should  be  applied  behind  on  the  triceps  muscle. 
The  breadth  of  the  splints  should  be  such  as  to  preclude 
the  probability  of  their  overlapping.  If  the  best  manage- 
ment fail  to  retain  the  fractured  ends  of  the  bone  in  ap^DOsi- 
tion  consequent  on  the  action  of  the  deltoid,  it  is  better  to 
lay  the  patient  in  bed  and  extend  the  aim  to  an  angle  of 
about  40°  with  the  tinink,  with  a  view  to  paralyze  its  action. 
Some  difficulty  will  be  experienced  in  adjusting  the  splints 
if  the  arm  be  unusually  muscular,  and  more  especially  if 
unusually  short.  Under  these  conditions  if  the  fractiu'e 
be  oblique  and  the  tendency  to  retraction  great,  tlie  splints 
may  be  applied  to  the  arm  in  a  straight  position  and  fixed 
to  the  fore-arm,  even  as  low  as  the  wrist.  Under  ordiuai-y 
circumstances  the  arm  may  be  bent  at  the  elbow,  and  the 
fore-arm  supported  in  a  sling.  More  than  usual  cai-e  should 
be  bestowed  on  the  pads,  which  should  be  thick  and 
protective  without  being  bulky,  and  the  prcssm-e  of  the 
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splints  should  be  at  least  for  a  time  more  than  ordinarily 
firm. 

Fracture  of  the  humerus  above  the  condyles,  is  liable 
to  be  mistaken  for  dislocation  of  both  bones  of  the  fore- 
ann  backwards.  This  remark  has  been  made  by 
Dupuytren,  who  considers  this  error  in  diagnosis  a 
frequent  one  ;  indeed,  he  says,  "  there  is  nothing  so 
common."  I  cannot  admit  the  truth  of  the  opinion, 
however  exalted  may  have  been  the  reputation  of  Baron 
Dupuytren  in  the  French  school  of  surgery  ;  or  perhaps  I 
have  been  unfortunate  in  not  having  witnessed  the 
examples  given.  I  consider,  from  the  tenor  of  the  probabie 
evidence,  that  the  cases  in  question  were  really  examples  ^f^^'^jj.""" 
of  dislocation  of  both  bones  backwards,  but  accompanied  ture. 
with  fracture  of  one  or  other,  or  possibly  of  both  condyles 
of  the  humenis.  But  it  is  inconceivable  that  any  number 
of  men,  possessing  even  a  moderate  share  of  surgical 
knowledge,  should  habitually  mistake  a  fractiu-e  for  so 
comparatively  simple  an  injury  as  a  dislocation  backwards. 
Still,  fractm'e  of  the  lower  end  of  the  humerus  may  be, 
though  not  commonly,  mistaken  for  dislocation  of  both 
bones  backwards,  partictdarly  when  the  swelling  is  con- 
siderable immediately  after  the  accident.  The  evidence 
appealed  to  by  Dupuytren,  and  derived  from  the  gradual 
lapse  of  the  bones  when  reduced  to  their  abnormal  rela- 
tions, is  by  no  means  conclusive  of  fracture  of  the 
humei-us,  because  the  same  displacement  is  most  liable  to 
occur  in  dislocation  of  the  ulna  backwards,  when  coupled 
with  fracture  of  the  coronoid  process  of  that  bone. 

These  cases  when  reduced  may  be  often  treated  by  Treatment 
position  alone,  as  adopted  by  Dupuytren.  At  all  events  position, 
it  would  be  well  to  try  the  experiment ;  and  for  this 
purpose  the  patient  should  be  placed  high  in  bed,  as 
nearly  m  the  sitting  posture  as  possible,  and  the  arm 
raised  at  the  side  of  the  body,  inclining  over  a  soft 
pillow,  into  which  it  should  be  simk,  or  a  soft  cushion  may 
be  fixed  along  the  hmb  by  means  of  tapes  as  described  in 
tractures  of  the  leg.  Should  this  measure  fail,  by  reason 
ot  the  contraction  of  the  muscles  and  the  unsteadiness  of 
the  limb,  the  apparatus  I  have  described  in  the  intro- 
ductoiy  remarks  on  fracture,  for  making  pei-mancnt 
extension,  should  be  applied  without  splints,  which  then 
become  unnecessary. 
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FRACTURE  OF  THE  FORE-ARM. 


Apply 
splints  to 
the  extre- 
mity. 


Qusere,  dis- 
location or 
fracture. 


Styloid  pro- 
cess of 
radius  dis- 
placed. 


One  or  both  bones  may  be  broken.  The  evidence  of 
fractured  radius  is  often  detected  with  difficulty,  pai-tly  in 
consequence  of  its  complete  investment  by  muscle,  partly 
because  overlapping  is  prevented  by  the  ulna,  "which  retains 
its  natural  position,  and  partly  on  account  of  the  great 
natural  mobility  of  the  bone,  which  renders  it  difficult  to 
fix  the  upper  end,  while  the  lower  is  rotated.  In  all  such 
cases  of  doubt,  it  is  better  to  apply  two  lateral  splints,  as 
though  the  bone  were  broken,  and  to  place  the  arm  in  the 
semiprone  position,  not  only  with  a  view  to  the  comfort  of 
the  patient,  but  in  order  to  prevent  union  of  the  two  bones 
to  each  other.  In  the  semi-prone  position  the  bones  of 
the  fore-arm  are  most  widely  separated.  Whenever  it  is 
necessary  to  apply  splints  to  the  fore-ai-m  for  fracture, 
their  influence  should  extend  to  the  extremity  of  the 
hand. 

The  bones  of  the  fore-arm  are  liable  to  be  broken 
immediately  above  the  carpal  joint.  This  fi-acture  is 
usually  made  obliquely  through  the  radivis  from  behind, 
downwards  and  forwards.  The  ulna  may,  or  may  not,  be 
involved.  This  form  of  fractiu-e  is  supposed  by  Dupuytren 
to  be  frequently  mistaken  for  dislocation  of  the  hand  and 
cai-pus  backwards.  I  have  elsewhere  quoted  his  opinion, 
which  declares  the  dislocation  in  question  to  be  an 
accident  unknown  to  his  experience.  He  cousidere  them 
to  be  fractures  of  the  bones  of  the  fore-arm,  invai'iably. 
One  important  sign  distinguishing  fi-actm-e  from  disloca- 
tion, is  its  liability  to  displacement  after  reduction.  I 
have  seen  examples  of  injury  at  the  wrist  joint,  in  which 
this  evidence  was  conclusive  in  favour  of  dislocation,  and  I 
cannot  but  distnist  the  opinion  expressed  by  Dupuytren 
in  such  strong  and  unequivocal  terms.  In  dislocation  of 
the  carpus  backwards,  the  anterior  edge  of  the  radius  may 
be  felt  to  occupy  its  normal  position,  and  the  styloid 
process  of  that  bone  retains  its  natm-al  relation  to  the 
shaft.  In  fractm-e,  the  styloid  process  is  not  only  dis- 
placed, by  being  driven  upwards  and  backwards,  but  it 
lies  obliquely  with  respect  to  the  shaft  of  the  bone.  But 
all  simple  cases,  whether  of  fractm-e  or  of  dislocation, 
recover  vmder  judicious  treatment.    In  either  case  the 
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arm  may  be  drawn  into  form,  and  the  bones  reduced, 
whether  separation  has  taken  place  at  the  carpal  articula- 
tion or  thi-ough  the  body  of  the  radius  and  ulna.  If  the 
extension  required  be  considerable  before  reduction,  it 
would  form  an  additional  argument  in  favour  of  disloca- 
tion. In  both  examples  of  injmy,  the  styloid  processes  of 
both  radius  and  ulna  fonn  our  best  guide.  Two  splints, 
well  padded,  should  be  applied,  extending  to  a  length 
sufficient  to  include  the  hand,  which  ought  to  be  well 
supported  in  the  semiprone  position,  and  the  hand  forced 
a  little  backwards  by  a  large  and  thick  pad,  con-esponding 
with  the  palm.  Great  cai-e  should  be  taken  to  prevent 
the  hand  falling,  and  this  object  will  be  attained  by 
enclosing  the  entire  fore-ann  and  hand  in  a  well  applied 
sling. 
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Fractures  of  the  pelvis  may  occm*  in  almost  any  part.  Fracture 
Perhaps  the  most  common  locality  is  that  vertically,  tS'^i.'^'""^" 
through  the  obtui-ator  foramen,  including  the  transverse 
ramus  of  the  pubes,  and  the  vertical  ramus  of  the  ischium, 
or  pubes.  It  may  be  fractured  vertically,  through  the 
acetabulum,  or  more  posteriorly,  through  the  ilium,  or 
separation  may  take  place  at  the  side  of  the  symphysis 
pubis,  or  at  the  sacro  iliac  symphysis.  This  serious  injury 
is  always  the  result  of  great  violence,  such  as  a  fall  from 
a  height.  More  or  less  displacement  may  take  place,  but 
the  separation  of  the  fi-actured  bones  is  rarely  great,  con- 
sequent on  the  integrity  of  the  opposite  half  of  the  pelvis. 
In  many  cases,  therefore,  the  symptoms  are  very  obscure, 
particularly  if  the  broken  bones  remain  in  contact,  and 
the  attention  of  the  surgeon  is  probably  directed  to  some 
other  ailment  or  injury,  the  patient  may  have  sustained 
at  the  same  time.  The  knowledge  of  the  full  effect  of 
the  violence  sustained,  may  not  be  acquired  till  the 
fo  lowing  day.  In  the  mean  time  the  patient  finds  him- 
selt  unable  to  move  or  to  tiu-n  in  bed,  and  is  himself 
conscious  of  the  presence  of  crepitus  iu  every  attempt  to 
do  so.  in  other  examples  the  fracture  is  palpable  from  Painful 
the  commencement,  but  in  such,  the  injm-ed  pelvis  is  the  "i"^""?"^ 
chief  and  primary  object  of  interest  to  the  sui-geon.  if 
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separation  has  taken  place,  every  movement  of  the  body 
is  painful,  and  spasm  of  the  muscles  is  often  veiy  severe, 
pi-obably  caused  by  nipture  of  some  fibres  of  the  muscles 
attached  to  it.  This  is  the  case  more  especially  in  fractm-e 
through  the  ilium,  involving  the  iliacus  intemus,  and 
possibly  the  gluteus  minimus,  or  what  is  not  improbable, 
the  edge  of  the  bone  may  have  punctured  the  muscles, 
and  hence  the  spasm  and  the  veiy  severe  pain  that 
attends  some  examples  of  this  injmy. 

In  some  examples  the  symjihysis  pubis  is  rent  asunder, 
the  force  of  the  blow  having  detached  the  fibro  cartilage 
from  the  bone  on  one  or  other  side.  In  other  examples, 
the  rami  of  the  ossa  pubis  are  broken  across. 

The  fractm-e  may  extend  vertically  through  the  ilium 
to  the  sacro-ischiatic  foramen.  This  latter  fonn  of  injmy 
is  the  result  of  a  heavy  blow  or  fall  on  the  side  of  the 
pelvis  ;  whereas,  fracture  of  the  os  pubis  more  commonly 
arises  from  a  blow  received  from  the  front  of  the  body. 
Fractm'es  of  this  latter  kind  occm*  to  the  persons  of 
gi'ooms,  ostlers,  and  breakers,  by  the  reaiing  and  the 
faUmg  over  of  a  vicious  horse. 

I  have,  at  present,  in  St.  Bartholomew's  Hospital,  a 
man,  by  occupation  an  ostler,  who,  while  riding  on  horse- 
back, was  thrown  backwards  by  the  reaiing  upright  of 
the  animal,  which  fell  heavily  upon  him.  On  examina- 
tion immediately  after  the  accident,  I  ascertained  him  to 
have  large  extravasation  of  blood  over  the  region  of  the 
bladder,  and  also  in  the  perineum,  coupled  with  retention 
of  urine.  The  left  os  innominatum  was  separated  fi'om 
the  sacmm,  and  thrown  backwards  to  the  extent  of  one 
inch  and  a  half.  His  left  leg  was  totally  paralyzed,  both 
as  regards  motion  and  sensation.  I  could  not  detect 
fractm-e  or  displacement  elsewhere,  though  it  appears 
reasonable  to  infer  its  existence  somewhere.  I  drew 
off  his  water,  and,  having  placed  the  man  under  chlo- 
roform, I  made  extension  of  the  leg,  imtil  I  removed  the 
jDrojection  of  the  os  innominatum,  and  replaced  it  on  the 
side  of  the  sacrum.  I  bound  his  pelvis  round  veiy  firmly 
with  a  round  towel,  passed  tightly  tlu-ee  or  four  times 
round  his  pelvis,  and  fixed  below  by  two  perineal  stmps. 
On  the  following  day  he  had  recovered  the  function  of  his 
bladder ;  and  in  three  days  sensation  began  to  return  to 
his  limb.    In  a  fortnight  the  leg  had  entu-ely  regained  its 
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neiToiis  power.    In  eight  weeks,  the  man  now  walks  with 
crutches  about  the  ward. 

The  treatment  consists  in  binding  up  the  pelvis  with  a 
circular  bandage.  If  the  material  be  elastic,  it  wiU  exert  Elastic  pres- 
a  more  steady  and  uniform  pressure,  and  the  relief^"™- 
afforded  by  such  means  is  immediate  and  great,  all  pain 
and  spasm  often  subside  directly  on  its  application.  I 
attended  a  lady  with  separation  at  the  two  symphyses  of 
the  pelvis,  after  laboiu*.  She  was  quite  unable  to  move 
for  months.  I  had  a  strong  leather  case  made  for  her 
pelvis,  the  degree  of  pressm-e  of  which  she  could  regulate 
at  will,  by  the  aid  of  which  she  perfectly  recovered,  and 
siibsequently  bore  a  child,  without  the  least  symptom  of 
her  former  malady.  Occasionally,  even  under  good  obser- 
vation, a  case  of  fractm-ed  pelvis  may  escape  detection,  to 
be  discovered  only  after  death. 
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As  in  the  case  of  the  humerus,  the  chief  interest  of 
fracture  of  the  thigh,  relates  to  the  extremities  of  the 
bone ;  viz.,  fi-acture  of  the  neck,  or  of  the  shaft  immedi- 
ately below  it,  and  that  of  the  condyles,  singly  or  both. 
Much  has  been  both  wi'itten  and  said  on  fractiu-e  of  the 
neck  of  the  thigh  bone,  but  unhappily  nothing  veiy 
profitable  for  the  subjects  of  this  serious  accident  has 
emanated  from  the  lengthened  controversy  tliat  engaged 
the  surgical  world.*    It  is,  however,  notorious,  that  the 
neck  of  the  thigh  bone  does  not  commonly  unite  after 
fracture,  and  especially  so  when  the  fractm-e  occm-s  close 
to  the  head  ;  and  it  is  equally  notorious  that  the  neck  of  Occasional 
the  thigh  bone  may,  and  often  does,  unite  after  fractiu-e,  "eck^o?""' 
under   cu-cumstances  favourable  for   union.     The  old  femur, 
ground  of  want  of  vitality  from  physical  confoi-mation,  to 
which  the  mfrequency  of  union  was  referred,  is  now 
abandoned  and  the  fact  is  more  reasonably  attributed  to 
the  difficulty  of  keeping  the  broken  bones  in  close  appo- 
sition, and  to  the  want  of  constitutional  power  in  those 
more  especially  liable  to  the  accident. 

tio*n  ISprnf  v-"^-  ^J^']^^  testimony  to  the  admirable  descrip- 
™n«oinL  in  1      ^'T  of  this  accident  and  its 

SZZl  f  r  I'^deed,  I  do  not  know  where  the 

whole  subject  of  fracture  la  more  ably  discussed. 
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The  symptoms  of  fracture  of  the  neck  of  the  thigh  lone 
are  very  conclusive,  if  ascertained  by  deliberate  inquiry 
and  examination.  A  surgeon  whose  opportunities  of 
acquiring  experience  on  such  accidents  are  not  very  great, 
should  refresh  his  mind  by  reference  to  wi-itten  works,  or 
to  the  authority  of  others,  before  determining  the  nature 
of  the  case,  and  the  treatment  he  will  adopt.  To  mistake 
a  fracture  for  a  dislocation  is  not  a  veiy  uncommon  error 
among  those  who  witness  these  examples  of  injury  but 
rarely,  nor  perhaps  is  it  veiy  surprising. 
Symptoms.      These  symptovis  ai-e, — first,  shortening  of  the  limb  ; 

secondly,  eversion  of  the  foot,  with  that  of  the  rest  of 
the  limb,  and  loss  of  the  projecting  trochanter  major ; 
thirdly,  rotation  made  without  effort,  especially  inwards  ; 
fourthly,  ci'epitus,  distinct  of  its  kind,  when  the  limb  is 
rotated  after  extension,  the  two  broken  surfaces  being 
then  brought  into  apposition  ;  fifthly,  the  gi-eat  frequency 
of  the  accident  in  old  age ;  sixtlily,  the  sense  of  severe 
injury  sustained,  and  the  greater  severity  of  the  symp- 
toms of  fractm'e,  when  compared  with  dislocation  of  the 
same  bone ;  seventhly,  in  fracture,  extension  of  the  limb 
to  the  natural  length  is  followed  by  renewed  retraction. 
We  often  have  ecchymosis  also  in  fracture,  though  less 
commonly  when  the  fracture  is  entirely  within  the  fibrous 
capsule,  which  I  have  never  seen  in  simple  dislocation. 
The  crepitus  is  unlike  that  caused  by  the  friction  of 
hard  bones  against  each  other.  It  is  softer  and  more 
crackhng,  as  though  the  two  sm-faces  were  not  fully  in 
contact,  but  caught  against  each  other  by  loose  frag* 
ments.  In  fractm-e  there  is  often  experienced  consider- 
able pain  on  pressure  made  on  the  groin. 

Such  are  the  symptoms  generally  attendant  on  aU 
cases,  but  not  invariably;  and  in  some,  indeed,  we 
Inversion  of  observe  a  remarkable  deviation  from  them.  For  example, 
sionai"'^  cases  are  recorded  of  inversion  of  the  foot  and  leg,  instead 
of  eversion.  Desatdt  alluded  to  it.  Mr.  Guthi-ie  *  has 
described  such  an  example,  as  also  has  Mr.  Stanley  ;  and 
Mr.  Savory  has  met  with  a  recent  example  ;  but  they  ai-e 
exceedingly  rare.  A  more  striking  exception  to  the 
above  symptoms  is  occasionally  found  in  their  almost 
entire  absence,  of  which  I  have  myself  seen  three  examples. 

'  *  Med.  Chir.  Trans.,  vol.  xiii. 
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The  first  occurred  in  the  person  of  an  old  lady  of  seventy  Entire^ab- 
years  of  age,  who  slipped  in  the  act  of  moving  from  her  symptoms, 
bed  to  a  couch.  The  faU  could  not  have  been  more  than 
nine  inches.  In  this  movement  she  broke  her  radius 
above  the  wi-ist.  I  examined,  generally,  all  her  limbs  ; 
but  the  fractm-ed  arm  appeared  to  me  sufficient  to  explain 
her  discomfort,  and  she  was  not  conscious  of  fm-ther 
injury.  I  remember  weU,  however,  to  have  observed  that 
she  raised  her  two  lower  limbs  without  pain  or  difficulty. 
I  saw  her  for  some  days,  and  then  discontinued  my 
attendance.  Two  months  afterwards  I  found  her  with 
marked  symptoms  of  fractm-e  of  the  neck  of  the  thigh 
bone,  she  had  shortening,  to  the  extent  of  two  inches, 
and  complete  eversion  of  the  foot.  On  drawing  the  limb 
downwards,  it  immediately  retracted  to  its  foi-mer  posi- 
tion. She  had  not  moved  from  bed  since  I  had  last  seen 
her.  In  a  second  case,  which  was  brought  into  St. 
Bartholomew's  Hospital,  a  man  had  pai-tial  eversion  of  the 
foot,  with  crepitus,  sufficient  to  substantiate  a  fracture, 
and  in  the  situation  of  the  neck,  as  it  appeai-ed  to  me. 
In  three  weeks  the  retraction  and  eversion  were  com- 
plete, and  the  case  no  longer  admitted  of  a  doubt.  The 
cause  of  this  injury  was  a  faU  from  the  last  step  of  a 
ladder  on  to  the  gi-ound,  and  the  man  was  middle-aged. 

The  solution  of  these  rare  cases  appears  to  consist  in  Probable  ex 
the  slight  amount  of  violence  by  which  the  injmy  is  P'^^^^'o"- 
sustained,  and  which,  indeed,  is  not  sufficient  to  cause 
separation  of  the  ends  of  the  broken  bone.  Slight  motion 
at  a  future  time  may  influence  their  relations,  and  the 
muscles  then  exert  the  power  of  g.-idual  displacement, 
and  hence  shortening  and  almost  necess^^ry  eversion. 

A  boy  aged  fifteen  was  brought  into  St.  Bartholomew's 
Hospital,  who  had  faUen  out  of  a  cart.  He  afterwards 
rode  about  the  town  for  some  distance,  and  limped  home 
to  his  mother's  house.  For  ten  days  he  walked  about 
lamely  by  the  aid  of  a  stick.  He  stated  that  in  the  act 
of  turning  round  he  was  seized  with  pain  in  the  hip,  and 
feU  to  the  gi-ound,  and  was  earned  home.  Dm-ing  the 
ensmng  fortnight  he  moved  about  the  house,  and  he  was 
brought  to  the  hospital  with  considerable  retraction  of 
the  hmb,  and  slight  eversion.  The  obscui-ity  of  the  case 
was  very  gi-eat,  and  much  difference  of  opinion  as  to  its 
natui-e  prevailed.    By  the  moderate  application  of  the 
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force  of  the  pulleys,  under  cliloroforra,  I  detected  crepitus, 
and  the  neck  of  the  bone  was  clearly  the  seat  of  injury. 
A  very  carefully  adjusted  splint  applied  from  the  axilla 
above  to  the  foot,  which  was  fixed  to  a  foot-board  below, 
and  by  the  aid  of  a  well-made  pei'ineal  belt,  and  the 
interposition  of  a  screw  let  into  the  splint  for  the  purpose 
of  maintaining  sufficient  permanent  extension,  the  bone 
united,  and  the  boy  completely  recovered.  It  is  not  often 
that  we  have  to  contend  against  the  pei-manent  contrac- 
tion of  the  muscles  in  a  case  of  fractui-e  of  the  neck  of 
the  thigh  bone. 

This  projection  of  the  upper  end  of  the  broken  bone  | 
forwards  is  often  an  evil  of  magnitude,  and  claims  from 
the  surgeon  his  earliest  and  best  attention.  It  is  quite 
clear  that  the  future  union  of  the  bone  wiU  be  very 
imperfect,  unless  the  two  ends  are  retained  in  exact  or 
nearly  exact  apposition  ;  and  this  is  impossible  so  long 
as  the  elevation  of  the  upper  end  remains.  This  elevation 
is  caused  by  the  uncontrolled  and  often  uncontrollable 
action  of  the  psoas  and  iliacus  muscles,  which  having  lost 
their  antagonism,  viz.,  the  weight  of  the  leg,  reverse  their 
ordinary  action,  and  draw  the  trochanter  forwaa-ds.  So 
long  as  this  tendency  exists,  it  will  be  very  inefficiently 
met  by  pressure  in  any  form,  and  the  only  alternative  is 
found  in  position.  The  trunk  should  be  raised  almost  to 
the  sitting  posture  by  which  the  reputed  origins  of  the 
two  muscles  ai-e  made  to  approximate  the  trochanter ;  or- 
the  same  object  may  be  attained  by  raising  the  thigh  by 
means  of  an  inclined  plane,  to  an  altitude  con-esponding 
with  the  projection  of  the  upper  end  of  the  bone. 
SpUtting  In  addition  to  the  ordinaiy  fractm'e  of  the  neck  of  the 
offlhafc.  -jjQne,  a  further  injmy  may  be  sustained  by  the  upper 
end  of  the  broken  bone  being  di-iven  into  a  split  portion 
of  the  trochanter  major  and  shaft,  or  generally  of  the 
shaft  only.  The  part  is  generally  so  wedged  in,  as  to 
preclude  its  extraction  by  any  force  that  can  be  applied 
to  it.  The  trochanter  is  partly  forced  asunder,  but  still 
continues  prominent.  There  is  no  crepitus,  and  no  re- 
traction.— I  know  of  no  treatment  that  can  be  serviceable, 
beyond  rest. 

Fractures  below  the  trochanter  are  less  common  than 
fractures  of  the  neck  of  the  bone.  The  mass  of  muscles 
that  here  sui-round  the  bone  render  the  crepitus  often 
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indistinct,  and  the  shortening  may  be  absent  altogether  in 
transverse  fractm-e.  Generally  the  upper  end  projects 
forwards,  by  the  action  of  the  psoas  and  iliacus  muscles, 
and  more  especially  so  in  young  children. 

The  mode  by  which  permanent  extension  is  made  is  by 
the  employment  of  the  long  splint,  on  the  principle  of 
that  recommended  by  the  late  Mr.  Liston.  The  splint 
itself  should  exceed  the  length  of  the  person  from  the 
axilla  to  the  foot  of  the  affected  side  by  three  or  four 
inches.  The  pad,  large  and  full,  shoidd  extend  beyond 
the  upper  end  of  the  sphnt  so  as  to  cm-ve  over  it  in  order 
to  protect  the  muscles  of  the  axilla.  The  splint  is  then 
fixed  by  broad  rollers  earned  round  the  chest  without 
involving  the  abdomen.  A  strap  neatly  made,  and  well 
padded  with  soft  leather,  is  then  passed  along  the  peri- 
neum, bearing  towards  the  affected  side,  and  perforated 
by  gi-aduated  holes,  which  are  attached  by  a  hook  or 
screw  fixed  to  the  outside  of  the  splint  about  three  inches 
above  the  pelvis.  Steady  extension  being  then  made  on 
the  leg,  the  bone  is  brought  down  and  retained  at  its  full 
length.  The  roUer  is  now  attached  to  the  foot  by  sundry 
coils,  and  canied  around  the  notched  extremity  of  the 
splint,  and  upwards,  so  as  to  unite  the  leg  to  it  along  the 
greater  pai't  of  its  length.  It  is  of  little  moment  which 
end  of  the  splint  is  first  attached  to  the  person.  It  is 
perhaps  more  usual  to  commence  with  the  foot.  Still,  I 
am  inclined  to  think,  when  we  look  at  the  bony  fabric  of 
the  pelvis,  which  wdl  bear  pressure  to  a  great  extent, 
without  injury  to  the  functions  either  of  the  abdomen  or 
pelvis,  that  a  firm,  and  broad,  and  we^l-padded  leather,  or 
even  metalhc  band,  might  be  so  applieu  around  it,  as  to 
admit  of  the  upper  end  of  a  long  thigh  splint  being  let 
into  a  socket  formed  on  the  affected  side.  This  would 
leave  both  the  chest  and  the  abdomen  disengaged,  and 
answer  every  requisite  pui-pose  of  permanent  extension. 
The  form  of  permanent  extension  proposed  by  the  double-  Double  m- 
inclined  bed,  invented  by  the  late  Mr.  Earle,  is,  for  '"""'^ 
reasons  I  have  ah-eady  given,  for  the  most  part  objection- 
able. I  can  readily  beheve  that  this  useful  agent,  both 
of  comfort  and  of  cleanliness,  might  be  profitably  em- 
ployed m  the  treatment  of  fractures  of  the  neck,  or  of  the 
shaft  of  the  thigh  bone  ;  but  the  objection  lies  in  the 
fi-eciuent  disparity  of  length  of  the  person  and  of  the  bed, 
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and  the  extension  generally  fails.  When  of  a  length 
suitable  to  that  of  the  body  resting  upon  it,  its  applica- 
tion is  excellent.  For  the  application  of  an  agent  that 
wiU  effect  a  continued  extension  on  the  thigh,  in  cases  of 
oblique  fracture  of  the  shaft,  with  shortening,  I  prefer  the 
apparatus  I  have  desci'ibed,  to  the  long  splint,  as  less 
inconvenient  and  more  efl&cient. 

So  misuccessful  is  the  result  of  treatment  of  fractured 
neck  of  this  bone  in  old  persons,  coupled  with  the  evils 
of  protracted  confinement,  that  it  is  the  practice  of  some 
surgeons  to  relinquish  all  direct  attempt  at  union  ;  and 
at  the  expnation  of  two  or  three  weeks,  to  desire  the 
patient,  especially  if  much  advanced  in  years,  to  move 
about — on  crutches.  Thus,  bed-sores  and  other  evUs 
attendant  on  long  confinement  to  the  horizontal  posture 
are  avoided,  and  the  patient  recovers  the  moderate  power 
of  locomotion. 

sideposi-  During  the  attendance  of  Mr.  Abemethy  on  St.  Bar- 
tured°thi^'!  tholomew's  Hospital,  his  custom  was  to  place  all  patients 
with  fractm-ed  thigh  on  the  side,  according  to  the  practice 
of  Mr.  Pott,  bending  the  thigh  on  the  pelvis,  and  the  leg 
on  the  thigh,  and  I  cannot  say  that  I  find  the  practice  of 
the  present  day  more  successful  than  his. 

The  femm*  may  be  fractm-ed  above  the  condyles,  or 
across  these  large  processes,  into  the  knee-joint.  The 
injury  is  detected  without  much  difficulty.  In  fracture 
across  the  sliaft,  immediately  above  the  condyles,  the  lower 
end  may  ride  forwards,  or  fall  below  the  level  of  the 
upper  portion.  In  either  case,  it  should  be  reduced,  if 
possible,  to  its  position,  by  judiciously  made  extension. 
Sir  Astley  Cooper  recommended  the  knee  to  be  bent,  and 
placed  over  an  inchned  plane.  But  the  desii-ableness  of 
this  position  would  something  depend  on  whether  the 
bones  were  thoroughly  reduced  to  their  respective  surfaces 
straight  OF  not.  If  the  attempt  to  do  so  were  successfid,  I  can 
position.  ggg  objection  to  the  straight  position ;  but,  on  the 
contrary,  should  deem  it  a  desirable  one,  as  more  likely 
to  ensure  the  entire  apposition  of  the  two  portions  of 
bone.  When  I  say  the  straight  position,  it  should  bo 
understood  in  reference  to  all  affections  of  the  knee-joint, 
that  a  position  which  is  absolutely  straight  is  by  no 
means  necessarily  an  easy  one  ;  but  that,  under  all  cir- 
cumstances, the  rest  of  the  joint  is  consulted  by  the 
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addition  of  a  small  pillow  placed  in  the  ham,  which  -will 
produce  the  slightest  bend  to  the  joint.  To  force  the 
limb  into  a  straight  posture,  without  giving  the  requisite 
support  to  the  back  of  the  knee-joint,  is  to  compel  a 
position,  that  will,  if  not  at  first,  shortly  become  irksome, 
and  even  painful. 

Fractures  through  one  or  both  condyles  almost  necessarily  in  fracture 
extend  into  the  joint.  Under  these  circumstances,  it  is  jofnt^anohy- 
highly  probable,  though  by  no  means  essential,  that 
anchylosis  will  follow.  It  is,  however,  far  more  likely 
that  it  will ;  and  this  likelihood  is  due  to  the  violence 
done  to  the  structm'e  of  the  articulation,  in  addition  to 
that  sustained  by  the  bone  and  soft  parts  around.  With 
respect  to  the  joint  itself,  the  cartilage,  with  the  synovial 
membrane,  are  almost  certainly  ruptured ;  spicula  of 
bone  may  project  into  the  cavity;  the  fissm-e  may  remain 
open,  and  the  medullaiy  fluid  escape  into  the  joint.  All 
this  leads  to  inflammation  of  no  mild  character  or  degree. 
The  joint  becomes  distended ;  pain  of  many  days'  or  of 
some  weeks'  duration  follows,  that  no  depletion  will 
relieve  ;  the  cartilage  is  absorbed,  and  the  joint  destroyed. 
To  meet  this  probable  result,  the  limb  should  be  placed 
in  such  a  position  as  will  ensure  its  futiire  utility. 
Splints  and  severe  restraint  are  useless.  The  joint 
should  be  laid  over  a  pillow,  well  supported  at  the  ham, 
and  the  knee  be  slightly  bent. 


FRACTURES  OF  THE  PATELLA. 

Fractures  of  the  patella  owe  their  origin  much  more 
frequently  to  the  action  of  the  extensor  muscles,  which 
are  inserted  into  them,  than  to  external  violence.  This 
fact  is  established  in  general  behef,  however  incredible  it 
may  appear  ;  and  it  is  almost  incredible  that  any  power 
of  muscular   contraction,  however  great,  could  be  so  Generally 
applied  upon  a  short  thick  bone,  like  the  patella,  as  to  ^^us*uUr^ 
tear  it  mto  two  parts.    It  would  be  difficult,  if  not  im-  ^utracUou. 
possible,  for  such  a  separation  to  be  effected  by  art.  Yet 
the  evidence  that  the  bone  is  severed  without  even  the 
proximity  of  external  violence,  is  most  conclusive,  and 
that  consequent  on  the  injury  the  patient  falls  to  the 
ground.    The  fractm-e  may  take  place  in  any  part  of  the 
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transverse  axis  of  the  bone,  either  near  the  insertion  of 
the  muscle  above,  or  near  the  attachment  of  the  tendon 
below,  or  across  the  middle.  As  regai-ds  the  question  of 
entire  recovery,  much  depends  on  the  degree  of  retraction 
of  the  upper  portion  of  the  bone,  which  may  be  drawn 
upwards  from  the  distance  of  half  an  inch,  to  that  of  four 
inches  or  more.  I  have  seen  the  bone  drawn  by  the 
rectus  muscle  considerably  higher,  than  the  attachment 
of  the  lower  fibres  of  the  vasti  could  be  supposed  to 
permit  its  retraction.  No  less  remarkable  is  the  fact  of 
a  second  fracture  of  this  bone,  occasionally  occmTing  at 
an  interval  of  time,  between  the  old  line  of  union  and 
the  insertion  of  the  muscles  above.  I  have  seen  two  well 
marked  cases  of  this  injury  under  the  care  of  Mr. 
Stanley,  in  St.  Bartholomew's  Hospital.  In  one  of  these 
cases,  the  retraction,  after  the  second  accident,  was 
considerable.  Judging  by  the  close  approximation  of  the 
former  line  of  junction,  the  first  sejjaration  must  have 
been  much  less  considerable.  The  degxee  of  elevation  or 
retraction  of  the  upper  end  is  not  the  immediate  result 
of  the  accident,  but  it  continues  increasing  for  some  days 
after  the  injmy,  unless  prevented  by  mechanical  means. 

These  cases  are  very  difficult  of  management  when  the 
retraction  is  great.  The  portion  of  bone  is  so  small,  and 
the  offending  muscle  so  powerful,  that  we  can,  in  reality, 
exercise  Httle  influence  on  the  bone,  our  efforts  being 
almost  entirely  limited  to  the  endeavour  to  obtain  relaxa- 
tion of  the  rectus  muscle.  For  this  pm-pose,  the  thigh  is 
raised  considerably  on  the  pelvis,  and  the  leg  placed  in  a 
straight  line  of  extension  on  the  thigh.  By  this  means 
the  rectus  muscle  is  as  much  relaxed  as  possible  ;  and  it 
owes  its  relaxation  not  only  to  the  straight  position  of  the 
leg,  but  to  the  bent  position  of  the  thigh  on  the  pelvis, — 
for  the  action  of  this  muscle  influences  the  position  not 
only  of  the  leg,  but  of  the  thigh.  It  is  an  error,  not 
merely  common,  but  almost  universal,  to  attribute  the 
flexion  of  the  thigh  on  the  pelvis  to  the  psoas  and  iliacus 
muscles,  which  have  really  no  influence  whatever  in 
raising  the  leg,  as  I  have  proved  by  experiment.  This 
action  of  the  limb  is  effected  entirely  by  the  rectus 
femoris,  else  whence  the  benefit  of  raising  the  thigh  on 
the  pelvis  in  fractured  patella  I  If  the  rectus  do  not 
influence  the  position  of  the  thigh,  why  not  place  the 
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limb,  in  fractm-ed  patella,  in  the  horizontal  position,  by 
which  the  extension  of  the  knee  can  be  as  fully  obtained, 
as  in  the  elevated  posture  of  the  limb,  usually  adopted  ? 
It  would  appear  that  we  had  instinctively  adopted  the 
position  most  consistent  with  the  entire  relaxation  of  the 
rectus,  although,  according  to  general  opinion  on  the 
action  of  this  muscle,  no  advantage  ought  to  be  obtained 
by  affecting  the  relations  of  the  thigh  on  the  pelvis. 

It  is  veiy  desirable  to  treat  a  case  of  fractured  patella 
as  early  as  possible  after  the  accident,  with  a  view  to 
prevent  a  greater  degree  of  retraction  than  has  akeady 
taken  place.  As  we  can  exercise  no  direct  influence  on  Friction  of 
the  bone  itself,  all  our  care  and  attention  is  directed  to  ^^^s^- 
conciliating  the  retracting  muscles  ;  and  for  this  purpose 
the  thigh  should  be  gently  rubbed  from  above  down- 
wards, beginning  near  the  groin.  I  am  incHned  to  think 
that  the  best  position  in  which  this  operation  can  be  per- 
formed on  the  patient,  will  be  that  of  sitting  upright  in 
bed,  or  even  that  of  bending  forwai-ds  over  the  extended 
thigh  and  leg.  In  this  attitude  the  skin  is  more  relaxed 
than  in  the  elevated  position  of  the  limb.  The  thigh 
should  be  rubbed  and  kneaded  by  the  hand,  and  the 
muscle  gently  compressed  from  above  downwards,  till 
it  shows  a  disposition  to  relax.  Should  this  process, 
persevered  in  for  an  hour  or  more,  fail  to  effect  relaxation 
of  the  rectus,  chloroform  should  be  administered,  and  the 
process  renewed  under  its  influence.  As  the  muscle 
relaxes,  pressm-e  upon  it  should  be  adopted  by  means  of  a 
roller  apphed  around  the  limb,  from  the  groin  downwards, 
to  about  two  thuds  of  the  thigh.  The  objection  to  carry- 
mg  the  pressure  too  low  on  the  joint,  particularty  if  much 
effusion  has  taken  place  into  the  cavity,  is  obvious  ;  but 
there  is  one  especial  reason  against  it,  viz.,  that  com-  ObUquity  of 
pression  of  the  upper  half  of  the  bone,  or  even  of  the  "pp^"^^"''- 
tendon  inserted  into  it,  would  have  a  tendency  to  tilt  up 
the  broken  surface,  and  p:esent  an  edge,  instead  of  a 
surface,  to  the  lower  h&\.  Should  these  means  fail  to 
bnng  the  two  portions  of  bone  into  proximity,  it  is  better 
to  place  the  patient  altogether  in  the  sitting  posture  in 
bed,  and  to  leave  the  thigh  entirely  open  and  free  from 
restramt  for  two  or  three  days,  when,  in  all  probability, 
the  muscle  will  gradually  relax  to  its  fullest  degree.  The 
two  fragments  may  then  be  brought  into  closer  approxi- 
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mation  by  means  of  a  circular  bandage  into  which  are 
inserted  two  pieces  of  cork,  fitted  against  each  portion  of 
the  fractm-ed  bone,  and  drawn  together  by  two  elastic 
straps  with  buckles.  As  a  general  rule,  union  by  ligar 
ment,  as  it  is  termed,  is  attended  by  diffictdty  in  pro- 
gression ;  but  this  rule  is  not  universal.  I  have  seen  a 
case  of  fractured  patella  in  which  the  permanent  separa- 
tion was,  at  least,  one  inch  and  a  half,  in  which  the  walk 
was  as  perfect  as  in  any  other  man. 

I  have  no  experience  of  an  instrument  invented  by 
M.  Malgaigne,  which  proposes  to  bring  the  separated 
portions  of  fractured  patellae  into  contact  by  the  mechan- 
ical power  of  the  screw  applied  thi-ough  the  medium  of 
four  pointed  claws  forced  through  the  soft  stnictures 
down  upon  the  bone.  The  case  requiring  its  application 
must  be,  to  say  the  least,  urgent  in  its  natm'e. 

FRACTURE  OP  THE  LEG. 

In  simple  fracture  of  either  bone  of  the  leg,  singly,  there 
can  be  but  little  displacement,  and  there  is  nothing  to 
interfere  with  the  onward  jjrogress  of  the  case  towai'ds 
Position  not  recovery.  Supposing  the  bones  to  be  well  adjusted,  it  is 
important,  gf  Uttle  importance  in  what  position  the  limb  be  placed, 
whether  on  the  back  or  on  the  side.  Till  within  the  last 
few  years  the  side  position  was  universal  in  London.  This 
position  is  now  almost  as  universally  abandoned  for  that 
on  the  calf.  When  the  leg  is  laid  between  two  splints,  on 
the  side,  the  union  of  the  fractm"e  is  somewhat  more 
liable  to  be  imperfect  than  in  the  straight  position  on  the 
calf.  This  liability  arises  from  the  want  of  care  in 
maintaining  the  suitable,  indeed  the  necessaiy,  attitude 
of  the  enth-e  body,  which  should  be  inclined  fully  over 
towards  the  injured  side.  If  the  patient  be  pennitted  to 
lie  on  his  back,  the  consequence  will  be,  that  the  knee 
will  rise  off  the  bed,  and  the  toes  will  fall  outwards.  Thus 
the  union  will  tend  to  evert  the  foot,  and  produce  an 
unsightly  form,  when  he  resumes  the  upright  position. 
In  order  to  take  entire  advantage  of  the  side  position,  the 
two  anterior  spines  of  the  ilia  should  be  perjjendicular  to 
each  other,  and  the  toes  should  be  raised.  The  leg 
inclosed  in  its  splints  should  be  bent  neai-ly  at  a  right 
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angle  with  the  thigh,  and  placed  obliquely  across  the 
bed. 

When  the  fibula  alone  is  broken,  it  will  rarely  call  for 
the  apphcation  of  splints.  When  severely  broken,  in 
dislocation  of  the  foot  outwards,  splints  are  requisite,  but 
it  is  of  little  importance  whether  the  limb  be  placed  on 
the  back  or  on  the  side.  A  mode  has  been  of  late  years  Cradle, 
adopted,  of  rendering  the  leg  in  fracture  in  some  degree 
independent  of  the  bed  on  which  the  patient  lies,  by 
swinging  it  in  a  cradle  suspended  by  straps. 


By  the  employment  of  the  cradle  some  degree  of 
general  moyement  is  permitted  to  the  leg,  without  affect- 
ing the  relations  of  the  broken  bone  to  each  other.  The 
position  of  the  limb  is  remarkably  easy  and  comfortable, 
judging  from  the  report  of  patients  who  have  employed  it. 

During  the  last  two  years  I  have  treated  with  perfect 
success  upwards  of  forty  cases  of  simple  fractm-e  of  the 
leg,  whether  of  one  or  of  both  bones,  by  the  application  of 
a  pillow  laid  on  the  bed,  and  simply  fixed  around  the  leg 
by  means  of  three  or  four  straps  composed  either  of  tape 
or  leather. 

There  are  some  advantages  attendant  on  this  form  of 
management  worthy  of  mention.  A  pillow  is  very 
commonly  at  hand,  when  required  for  the  piu-pose  :  I 
have  never  known  a  patient  express  any  complaint  of 
pain,  and  scai'cely  of  discomfort  from  its  apphcation,  so 
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light  and  yet  so  universal  is  the  pressure,  or  rather  the 
support  it  affords  to  the  fractiued  hmb.  But  this  degree 
of  pressure,  shght  as  it  is,  is  sufficient  to  prevent  retraction 
of  the  muscles  even  in  oblique  fracture  of  the  tibia,  for  I 
have  had  no  single  case  of  shortening  since  I  employed 
the  pillow  as  a  splint.  I  question  whether  the  soft  down 
pillow  of  a  private  house  would  afford  so  effective  restraint 
as  the  coarser  flock  pillow  of  a  hospital,  which  being 
firmer  is  more  resisting  in  its  material,  but  I  have  no 
doubt  a  well  fitted  ordinaiy  pillow  would  answer  the 
purpose.  The  bandages  which  retain  the  pillow  in  its 
position  should  be  broad  and  strong,  for  some  force  is 
required  sufficiently  to  compress  the  mass  against  the  leg. 


ON  RE-FRACTURE  OF  BONES. 

Re-fi'acture  of  bone  or  the  act  of  breaking  down  the  re- 
cently united  material,  or  callus,  as  it  is  termed,  of  fractured 
bone,  has  for  its  object  the  endeavour  to  obtain  a  more 
perfect  union  of  the  two  ends  of  a  broken  bone  imperfectly 
united,  by  reason  of  some  error  or  imperfection  in  the 
management  of  the  case.  The  evils  resulting  from  such 
defect  of  junction  are  often  great,  whether  on  the  ground 
of  simple  inconvenience,  of  local  pain,  or  of  absolute  loss 
of  power  of  the  muscles  attached  to  the  affected  bone.  If 
a  bone  be  fractured  very  obliquely  across  the  shaft, — if 
the  extending  force  employed  by  the  surgeon  have  proved 
inadequate  to  the  exact  adaptation  of  the  broken  ends, — 
if  the  patient  during  the  term  of  his  treatment  exhibit  a 
restless  disposition, — and  still  worse,  if  a  discontented 
character  of  mind,  which,  as  I  have  myself  witnessed  often 
impels  him  to  watch  the  absence  of  the  surgeon,  for  the 
pm-j30se  of  regulating  the  pressiu-e  of  the  splints  by  the 
estimate  of  his  own  sensations  of  comfort  :  imder  these 
and  similar  circumstances,  either  the  bones  permanently 
overlap,  or  an  angle  is  formed  at  the  point  of  junction 
which  is  most  imsightly.  If  the  femur  be  the  seat  of  this 
defect  of  union,  whether  it  be  the  result  of  professional 
neglect  or  incompetency,  or  the  officious  interference  of 
the  subject  of  the  fracture,  his  locomotive  power  is 
imperfect.  If  the  length  of  the  affected  limb  be  abridged 
to  the  extent  of  one  inch,  the  evil  may  be  remedied  by  a 
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boot,  the  heel  of  which  should  be  raised  to  that  of  half  an 
inch.  By  this  addition,  the  uniformity  of  gait  wiU  be 
restored  by  the  natural  instincts  of  the  musculai'  frame  ; 
but  if  the  abridgment  extend  to  the  length  of  two  and  a 
half  or  three  inches  or  more,  the  movements  of  the  body 
in  progression  become  seriously  involved.  The  gait  is 
unsightly,  and  a  series  of  new  actions  of  the  body,  hitherto 
vmemployed  in  the  act  of  walking,  become  indispensable 
to  progression.  If  the  upper  or  fore-arm  be  the  seat  of 
this  imperfect  union,  the  muscles  may  be  so  retracted  as 
to  derange  the  movements  of  the  aiTQ,  and  to  render  them 
both  slow  and  difficult.  To  this  condition  scientific 
surgery  offers  relief  in  the  form  of  re-fracture  of  the  bone, 
for  the  purpose  of  retracing  the  treatment  from  its 
starting  point,  of  re-modeUing  the  limb,  and  of  placing  the 
ends  of  the  bone  in  more  perfect  co-aptation.  With 
regard  to  the  period,  beyond  which  the  attempt  cannot  be 
made  with  any  hope  of  advantage,  it  is  difficidt  without 
frequent  experiment  to  determine.  I  have  broken  the 
bones  of  the  fore-arm  without  difficulty  at  the  exph'ation 
of  seventeen  weeks,  and  the  femur  at  that  of  eleven.  I 
made  a  vigorous  but  unsuccessful  attempt  to  re-fracture 
the  femur  after  the  imion  of  ten  months ;  but  I  have  treated 
with  success  several  fractxu'es,  within  the  former  date. 

Two  important  questions  arise  connected  with  the  sub- 
ject of  re-fractm:e  of  bones,  on  which  a  few  words  of  explana- 
tion appear  necessary,  and  which  were  strongly  urged 
against  the  proposal  on  the  first  occasion.  The  first  relates 
to  the  point  of  fracture.  I  have  often  been  asked  how  can 
you  insure  the  re-fracture  taking  place  at  the  seat  of  the 
original  separation  1  What  security  have  you  that  the 
bone  may  not  break  elsewhere  1  The  answer  is  conclusive. 
We  cannot  break  the  bone  except  at  the  exact  place  of  the 
original  fracture.  There  are  few  men  of  sufficient  muscular 
power  to  fracture  a  dried  radius,  even  under  the  most 
favourable  conditions.  The  dried  bone  is  more  frangible 
than  the  recent  or  living  bone.  When  denuded  of  its 
soft  parts,  although  held  at  a  gi-eat  advantage,  it  resists 
the  most  vigorous  attempt  to  break  it.  How,  then,  is  it 
possible  to  break  the  two  bones  of  the  fore-arm,  smTounded 
by  muscles  which  first  bear  the  brunt  of  pressure,  or 
d,  fortiori  of  the  femur  or  tibia,  to  which  the  operation  of 
re-fracture  is  more  frequently  applicable. 
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•  The  second  question  refers  to  the  possibihty  of  non- 
union following  the  successful  attempt  to  fractvu-e  the 
bone.  If  natiu-e  has  firmly  united  the  broken  bone  in 
the  first  instance,  she  will  undoubtedly  imite  it  in  the 
second.  The  power  of  uniting  broken  bones  is  inherent 
in  eveiy  sound  constitution,  and  at  eveiy  age.  There  is  no 
term  or  limit  to  this  process  established  by  nature.  The 
very  fact  of  primaiy  union  infers  the  presence  of  ossific 
power.  The  secondaiy  union  is  as  perfect  and  somewhat 
more  rapid  than  the  first.  Granted,  therefore,  first,  the 
positive  impracticability  of  fracturing  a  living  bone  of  the 
smallest  calibre  for  which  the  operation  of  re-fracture  can 
be  required ;  second,  the  all  but  certainty  of  re-union  ; 
third,  the  perfectly  simple  and  innocuous  natm-e  of  the 
operation  itself  as  regards  the  soft  stnictures  ;  fom-th,  the 
imperfect  or  incompetent  condition  of  the  bone  to  be 
fractured  :  what  argument  of  any  force  cau  be  urged 
against  an  oijeration,  which  contemj^lates  the  removal  of 
a  serious  evil  to  the  frame  without  suffering  or  incon- 
venience of  any  kind,  beyond  the  confinement  inseparable 
from  ordinary  fractm-e  1  As  regards  the  question  of  time, 
it  is  not  a  critical  one.  The  only  limit  to  time  is  the 
power  to  break.  The  attempt  may  be  made  at  any 
reasonable  date  from  the  period  of  union.  No  evil  of 
any  kind  follows  beyond  a  slight  sensation  of  a  bruise  on 
the  dependent  part  of  the  limb.  In  the  case  above 
alluded  to,  in  which  after  the  most  vigorous  efforts  I  failed 
to  break  the  bone  at  the  expiration  of  ten  months,  the 
man  walked  back  to  his  ward  unconscious  of  iujmy  of 
any  kind,  although  on  the  day  following  he  complained  of 
pain,  which  continued  for  a  day  or  two.  It  is  certainly 
within  range  of  possibility  that  the  vessels  or  neiTes  of 
the  limb  may  be  rent  asunder,  but  we  dont  deal  in 
possibilities,  but  in  liabilities  only,  and  when  we  recollect 
the  natm-al  contour  of  the  bone  after  union  at  the  point 
of  fractm-e,  it  must  be  acknowledged  that  such  injury  is 
beyond  the  pale  of  liability  of  the  remotest  kind.  The 
vessels  are  commonly  incased  in  fibrous  tissue.  The 
neiwe  will  bear  with  impunity  any  moderate  degree  of 
pressure.  The  bone  is  free  from  projecting  spicula.  The 
vessels  have  sustained,  without  injury,  a  sudden  and  a 
gi-eater  shock  on  tlie  former  occasion.  They  are  now  to 
be  subjected  to  a  gradual  and  a  lesser  one. 
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The  bone  being  broken  by  the  simple  process  I  shall 
presently  describe,  the  long-continued  contraction  of  the 
muscles,  tendons,  and  the  entire  of  the  soft  structiu-e  of 
the  Hmb,  has  to  be  overcome  by  the  agency  of  steady  hxxt 
powerful  extension.  Pulleys  are  requisite  for  this  piu-pose, 
and  efficient  extension  should  be  made  to  the  end  of 
restoring  the  limb  to  its  original  length,  and  continued 
during  the  application  of  such  well  selected  splints  or 
other  agents  as  are  calculated  to  resist  a  more  than 
ordinaiy  tendency  to  retraction  of  the  muscles.  The  bone 
must  be  thoroughly  broken,  and  the  periosteal  and  other 
fibrous  tissues  immediately  around  completely  separated, 
and  for  this  purpose  it  is  not  sufficient  that  pressure  be 
appUed  in  one  direction  only.  On  the  contrary,  the  limb 
must  be  raised  and  depressed,  and  carried  round  in  all 
directions,  in  order  to  ensure  the  completeness  of  the 
separation.  The  sensation  to  the  surgeon  manipulating 
is  not  that  allied  to  crepitus.  The  impression  conveyed 
to  the  hand  has  nothing  of  the  crisjjuess  caused  by  the 
contact  of  the  fractured  ends  of  a  long  bone,  but  more 
like  the  laceration  of  soft  or  fibro-cartilaginous  substance, 
yielding  under  continuous  pressure. 

No  preparations  of  the  patient  are  required  for  the 
operation.  Pulleys,  splints,  and  all  other  requirements  being 
at  hand,  the  patient  is  placed  on  a  table  of  any  ordinary 
construction,  or  on  a  bed  on  which  a  board  should  be 
laid,  the  edge  of  which  should  coirespond  with  the  line  of 
fracture.  The  board  which  should  be  thick  and  firm  may 
be  covered  with  eight  or  twelve  folds  of  flannel  or  other 
soft  material.  A  piUow  is  objectionable,  miless  of  small 
size,  as  presenting  an  obtuse  fulcrvun  instead  of  a  definite 
one.  The  same  conditions  will  of  course  obtain  in  the  case 
of  the  arm,  though  their  observance  is  somewhat  more 
difficult.  The  patient  may  be  seated  in  a  chair,  and  the 
arm  brought  over  the  comer  of  the  table.  The  object  to 
be  desned  is  the  firm  resistance  of  the  fulci-um,  without 
injury  to  the  soft  structures  intervening  between  it  and 
the  bone.  Supposing  the  femur  to  be  the  seat  of  the 
reqmred  fracture  :  after  the  full  administration  of  the 
chloroform,  the  trunk  and  upper  portion  of  the  limb  being 
well  fixed  by  at  least  two  assistants,  the  weight  of  the 
body  of  the  surgeon  is  gradually  thrown  on  the  limb, 
employed  as  a  lever  of  the  first  kind.    Should  the  first 
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eflfort  fail,  it  may  be  repeated.  Two  persons  of  moderate 
strength  may  combine  if  requisite,  and  adapt  their  power 
most  suitably  to  attain  the  end  :  usually  the  bone  is 
separated  by  the  first  effort.  Unless  the  adhesions  be 
vezy  strong,  this  force  will  suffice  and  the  textures 
will  be  felt  to  break  down.  The  separation  should  be 
rendered  complete  by  canying  the  limb  in  a  circle  around, 
the  centre  of  which  is  at  the  fractured  bone,  and  not  at 
the  joint  above  it.  In  case  of  re-fi-acture  of  the  femur,  I 
do  not  think  entire  reliance  should  be  placed  in  the  long 
splint  applied  alone.  More  immediate  and  local  pressure 
is  requisite,  but  the  long  splint  is  a  valuable  accessory  in 
the  treatment.  An  excellent  paper  on  the  subject  of 
re-fracture  by  Mr.  Wiblin  of  Southampton,  is  published  in 
the  Medical  Times  and  Gazette  of  1856. 
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CHAPTEE  VII. 

OPERATIONS  ON  "WOUNDED  ARTERIES. 

GREAT  IMPORTANCE  OP  THE  SUBJECT — HEMORRHAGE — ITS  TREATMENT — 
LIOATDRE — WOUNDS  OP  ARTERIES — SYMPTOMS  TREATMENT. 

There  is  not  in  the  whole  range  of  operative  siu'gery,  importance 
any  description  of  disease,  the  treatment  of  which  by  p'  ti'e  sub- 
operative  means,  demands  a  more  intimate  knowledge  of 
the  anatomy  of  the  hiunan  body  than  this.  Here,  the 
most  difficult  and  the  most  responsible  duties  of  the 
surgeon  are  occasionally  called  into  instant  requisition, 
without  time  for  study  or  preparation  of  any  kind.  The 
importance  of  the  arterial  system  in  the  economy,  its 
liability  both  to  injmy  and  to  disease,  the  depth  and 
complicated  relations  of  the  individual  vessels  to  other 
and  contiguous  structm-es,  all  attach  to  it  the  highest 
degree  of  interest  to  the  operating  surgeon. 

We  are  indebted  to  Haller  for  the  first  minute  descrip-  structure  oi 
tion  of  the  structure  of  these  vessels.  From  him  we  ai-teries. 
learn  that  an  arteiy  is  composed  of  three  coats,  the 
external  of  which  is  cellular,  filamentous,  and  elastic.  To 
this  coat  the  artery  mainly  owes  its  firmness,  and  its 
patency  when  cut  asunder.  The  middle  coat,  which  is 
fibrous,  has  been  the  subject  of  much  investigation  since 
the  period  of  Haller.  It  is  now  deemed  to  be  composed 
of  muscular  fibre,  arranged  circularly  around  the  vessel, 
but  intermixed  with  elastic  tissue,  the  proportion  of  the 
muscular  and  the  elastic  tissue  varying  as  the  arteries 
reach  the  remote  parts  of  the  body,  in  which  the  latter  is 
gradually  reduced  in  quantity,  and  gives  place  to  the 
contractile  action  of  a  muscular  coat.  The  inner  coat 
is  a  delicate  serous  membrane,  continuous  with  the  lining 
membrane  of  the  heart.  The  two  external  of  these  coats 
are  connected  to  each  other  by  vessels  which  are  dis- 
tributed to  the  two  outer  coats  only,  and  through  which 
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the  coats  'themselves  are  suppHed  with  blood.  These 
minute  vessels  are  called  the  vasa  vasorum,  and  are 
derived  from  the  external  sheath  of  the  vessel,  and  from 
the  cellular  tissue  around.  The  supply  of  blood  to  the 
inner  coat  is  doubtful. 

When  an  artery  is  divided,  blood  pours  from  the 
woimd  with  a  force  varying  with  certain  conditions  both 
of  the  artery  itself,  and  of  the  wound  made  in  its 
coats.  This  force  is  qualified,  first,  by  the  size  of  the 
bleeding  vessel ;  secondly,  by  that  of  the  ai-tery  from 
which  it  arises;  and,  thirdly,  by  the  proximity  of  the 
wound  in  the  branch  to  the  main  trunk.  The  tendency 
of  an  artery  to  pom-  out  blood,  depends  also  on  the 
extent  and  form  of  the  wound  it  has  received.  A  longi- 
tudinal wound  will  bleed  less  freely  than  a  transverse  or 
oblique  one.  The  evidence,  however,  on  this  subject 
is  not  conclusive  or  satisfactory.  If  the  fibres  of  the 
middle  coat  of  an  artery  are  truly  cuculai",  the  trans- 
verse wound  should  bleed  less  freely,  the  longitudinal 
more  so. 

Also,  it  is  notorious  that  a  marked  difference  prevails 
in  the  quantity  of  blood  which  escapes  fi-om  an  arteiy 
cut  across,  and  an  artery  suddenly  rent  asimder, 
whether  by  laceration,  or  by  a  gun-shot  wound.  Under 
either  of  these  latter  cii'cumstances,  it  would  appear 
that  the  two  internal  coats  contract  instantly,  and 
prevent  the  escape  of  any  considerable  quantity  of 
blood. 

Classifica-  The  division  of  the  arterial  system  into  branches  of 
ries!"^'"'^^'  diminishing  magnitude  would  not  be  altogether  useless. 

In  speaking  of  primaiy  branches,  we  should  include  those 
of  the  largest  size,  such  as  the  innominata,  the  cai'otids, 
the  iliacs,  the  femoral  and  profunda,  the  subclavian  and 
brachial  ;  of  secondary  branches,  the  branches  of  the 
carotids,  the  vertebral,  mammaiy,  radial,  and  ulnai",  the 
tibial  and  peroneal ;  of  ternary  branches,  the  thoracic, 
the  branches  of  the  brachial,  the  digital,  and  pedal 
vessels. 

Ligatures ;       Ligatm'es  are  applied  around  arteries  under  three  con- 
their  use.     (Jitions  :  first,  when  an  artery  is  exposed  by  the  knife  for 
the  cure  of  anem-isms  ;   secondly,  when   an  artery  i6 
wounded  in  common  with  other  soft  parts  around,  as  in 
punctiu-ed  or  lacerated  wounds  ;  thu-dly,  when  it  is 
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entirely  divided,  as  in  amputation.  In  each  of  these 
forms  of  injmy  to  the  vessel,  a  difiPerent  process  is 
adopted.  In  the  first  we  apply  the  ligatm-e  around  a 
healthy  artery  in  a  sound  condition,  and  uninternipted  in 
its  course  ;  in  the  second,  having  exposed  a  wound  in  the 
ai-teiy,  we  apply  a  ligattu-e  both  above  and  below  it ;  in 
the  third,  we  tie  up  its  open  mouth. 

The  sm'geon  is  frequently  called  upon  to  apply  a  liga-  Traumatic 
tm'e,  in  consequence  of  a  wound  in  an  artery  causing  rrht^e". 
tmumatic  hmmorrhage.  In  no  form  of  accident  or  injiuy, 
are  his  knowledge,  his  manual  dexterity,  and  his  patience 
and  self-possession  more  in  request  than  on  the  occasion 
of  haemorrhage  from  a  large  and  deep-seated  artery. 
The  evidence  on  which  the  necessity  for  this  operation  ia 
foimded,  is  generally  imequivocal.  If  the  limb  be  deeply 
punctui-ed,  and  the  accident  be  followed  by  the  inomediate 
escape  of  arterial  blood,  it  is  obvious  that  an  artery  is 
wounded,  and  provided  the  outer  wound  be  moderately 
large,  the  blood  will  flow  direct  from  the  injirred  vessel, 
and  escape  through  the  external  wound  of  the  integu- 
ments. But  if  the  orifice,  both  in  the  skin  and  in  the 
artery,  be  small,  the  blood  may  escape  from  the  artery 
and  become  infiltrated  among  the  tissues  aroimd,  which 
are  gradually  distended,  in  consequence  of  the  pressure 
within  arresting  the  flow  of  the  blood,  until  the  limb  has 
greatly  enlarged  in  circumference.  Under  these  circum- 
stances it  may  sweU  to  an  enonnous  bulk.  The  evidence 
to  be  examined  now  points  to  the  following  facts  : — 
Furst,  that  the  hmb,  prior  to  the  accident,  was  free  from 
disease  ;  secondly,  the  occun-ence  of  a  pimcture  ;  and 
thirdly,  the  immediate  though  gradual  sweUing  of  the 
limb  up  to  its  present  state  of  distension.  This  local 
condition  can  but  be  referred  to  internal  hgemorrhage 
from  some  considerable  vessel.  The  contents  are  soft  and 
compressible,  and  must  consist  of  fluid,  not  solid  matter. 
"What  fluid?  It  cannot  be  serum  nor  pus,  and  the 
only  alternative  is  blood.  In  occasional  examples  the 
large  distension  of  the  limb  is  only  acquired  after  some 
hours,  or  even  days,  from  the  date  of  the  accident,  in 
consequence  of  the  heemorrhage  ceasing  and  recun-ing  at 
intervals,  provoked,  probably,  by  attempts  at  locomotion. 
But  whether  the  distension  of  the  limb  be  steadily  pro- 
gressive, or  inten-upted  by  inteiTals  of  cessation,  the 
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evidence  is  conclusive.  The  evil  is  often  more  or  less 
aggravated  by  the  painful  degree  of  distension  which  the 
limb  has  acquired. 

Important  evidence  is  also  derived  from  the  state  of 
the  circulation  below  the  wound.  If  the  wound  in  the 
coats  of  the  vessel  be  sufficiently  large  to  admit  of  the 
escape  of  any  large  proportion  of  the  current  of  blood 
circulating  within  it,  the  pulsation  of  the  vessels  below 
win  be  weakened  in  that  proportion.  If  the  main  artei-y 
be  totally  divided,  the  pulsation  will  have  entirely  ceased, 
and  loss  of  the  temperatm-e  of  the  limb  will  necessai-ily 
follow. 

In  wounds  of  arteries.  Nature  adopts  four  different 
means  for  arrest  of  haemorrhage. 

First,  the  two  inner  coats  of  the  artery  retract  within 
then-  sheath  ;  secondly,  these  two  coats  contract  towards 
the  centre  of  the  tube  ;  thirdly,  a  coagulmn  forms  within 
the  outer  coat,  from  the  two  retracted  inner  coats,  up  to 
the  orifice  in  the  artery ;  and,  fom-thly,  syncope  usually 
succeeds  to  a  large  and  sudden  escape  of  blood. 

We  are  indebted  to  the  discoveries  of  Dr.  Jones  *  for 
our  present  knowledge  of  the  three  first  of  these  agents, 
the  results  of  much  experimental  inquiry,  and  we  at 
once  understand  the  admirable  principle  on  which 
haemorrhage  is  arrested  by  the  hand  of  Natm'e, 
exhibited  in  the  entu-e  separation  of  an  arterial  tube, 
and  the  continued  bleeding  from  a  wound  in  a 
vessel  which  is  partially  divided,  only  because  in 
the  latter  injmy  the  coats  can  neither  contract  or 
retract.  The  same  principle  is  illustrated  in  the 
separation  of  the  umbilical  cord  in  animals  after 
parturition. 

The  resom'ces  of  the  surgeon  ai-e  of  com-se  entirely 
extrinsic  to  the  vessel,  and  embrace  besides  rest  and  cold 
the  application  of  such  agents  as  tend  to  the  rapid 
coagulation  of  the  blood,  known  vmder  the  terms,  stj'ptics, 
among  which  gallic  and  more  especially  tannic  acid, 
matico,  and  perchloride  of  iron,  are  in  occasional  use ; 
of  the  actual  cautery,  thus  sealing  up  the  bleeding 


*  The  original  preparations  on  wliich  Dr.  Jones  founded  his  deduc- 
tions on  hsEmorrhage  have  been  presented  by  Dr.  Farre  to  the 
Museum  of  St.  Bartholomew's  Hospital. 
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orifices  ;  of  pressiire,  by  which  the  opposite  walls  of 
the  vessels  are  brought  mechanically  into  contact  ; 
closing  the  orifice  of  the  artery  either  by  laceration 
and  forcible  compression,  as  reconunended  by  Mr. 
Webber,  or  by  twisting  its  coats,  a  process  known 
tmder  the  term  "torsion,"  and,  lastly,  the  aijplication  of 
a  hgature.  AU  these  means  ai-e  applicable,  only  to  bleed- 
ing vessels  exposed  in  wounds,  stumps,  &c.,  except  the 
last,  which  is  perhaps  the  only  agent  on  which  reliance 
may  be  placed  in  cases  of  severe  haemorrhage  from 
wounded  arteries.  Occasionally,  only,  we  resort  to 
pressure. 

When  a  ligature  is  applied  tightly  around  an  artery.  Effect  of  a 
the  two  internal  coats  are  cut  asunder,  evidenced  by  a  ligatu/e  o" 

,  ,       X^,  artery. 

deep  groove  observed  m  the  interior  oi  the  vessel,  ihe 
sensation  caused  by  the  division  either  of  a  primary  or 
a  secondary  branch  is  very  perceptible  to  the  hand  of  the 
operator.  The  necessity  for  this  division  of  the  two 
internal  coats  has  been  strongly  insisted  on  by  the  British 
school  of  surgeiy,  since  the  pubhcation  of  Dr.  Jones's  work 
in  1805,  and  by  many  continental  surgeons  of  reputation. 
The  prhiciple  laid  down  by  Dr.  Jones,  and  deduced  from 
his  interesting  experiments,  is,  that  the  imion  of  the 
opposite  sides  of  an  artery  is  effected  by  the  lymph 
thrown  out  from  the  coats  so  divided,  both  within  the 
tube  of  the  artery  and  between  the  coats  themselves,  and 
that  this  lymph  becomes  accessory  to  the  consolidation, 
and  to  the  final  obhteration  of  the  vessel.  This  doctrine 
is  denied  by  Scarpa,  its  original  opponent,  who  asserts 
that  apposition  alone  will  ensure  perfect  adhesion  of  the 
opposite  surfaces  ;  that  the  artery  does  not  become 
obhterated  by  the  organization  of  lymph,  thrown  out  by 
the  divided  tissues  along  the  circle  of  the  ligature,  and  in 
its  immediate  neighbourhood,  but  by  a  process  of  adhesive 
inflammation,  uniting  the  opposing  surfaces  of  the  serous 
coat. 

It  is  well  known  to  all  surgeons  that  when  the  channel  Collateral 
through  an  artery  is  obstructed,  the  blood  reaches  the  limb  <=i^''>^''«°"- 
beyond  the  obstruction  by  means  of  collateral  channels, 
formed  partly  by  the  increasing  size  of  the  original  branches, 
and  possibly  by  the  foi-mation  of  new  arteries.  This  distri- 
bution of  vessels  which,  if  new,  arc  formed  with  wonderful 
rapidity,  co-operate  with  the  normal  inosculations  of  the 
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part,  to  maintain  the  supply  of  arterial  blood,  requisite  for 
its  condition  of  health,  and  so  perfectly  and  universally  are 
these  inosculations  formed,  that  the  hasmoiThage  fi-om  a 
wound  in  a  large  vessel  would  prove  quickly  fatal,  imless 
the  wound  be  insulated  by  a  double  ligatui-e.  If  a  limb 
be  injected  with  water,  in  which  the  main  ai'teiy  is  cut 
across,  and  a  ligatm-e  applied  to  the  upper  end,  the  fluid 
will  escape  with  nearly  the  same  rapidity  as  if  the  ligatm-e 
were  applied  below  the  division.  It  was  the  knowledge 
of  this  fact  that  led  Mr.  Hunter  to  rely  on  the  collateral 
circulation  in  his  gi'eat  experiment  in  the  treatment  of 
anem-ism. 

Space  above  When  a  hgature  is  applied  around  a  vessel  such  as  the 
femoral  artery,  it  has  long  been  deemed  important  that 
space  be  left  loetween  it  and  the  first  considerable  branch 
along  which  the  inosculating  communications  will  be  imme- 
diately cari'ied  on,  for  the  jjurpose  of  forming  a  coagulimi  ; 
otherwise  the  blood  will  not  coagulate  in  the  vessel  above 
the  ligatiu-e,  but  pass  along  the  inosculating  branches  in  a 
fluid  state,  and  the  concussion  of  such  blood,  and  the 
pulsations  of  the  artery,  may  tend  to  break  down,  and 
eventually  to  destroy,  the  union  of  the  opposite  sides  of  the 
artery,  causing  secondary  haemorrhage,  as  it  is  improperly 
termed.  The  form  of  the  clot  above  the  ligatm-e  is 
dependent  on  the  distance  from  it  to  the  first  considerable 
branch.  It  is  always  more  or  less  conical,  with  its  base 
towards  the  ligatm-e,  and  the  apex  du-ected  upwards ;  or, 
more  coiTectly  speaking,  the  clot  is  tnmcated  and  not 
Coagulum  in  conical.  It  is  the  supposed  ofiice  of  this  clot  to  break 
aitery.  force  of  the  cm-rent  against  the  ligatm-e,  to  protect  it 

fi'om  the  consequence  of  the  continued  impulse  of  the 
blood  tlirown  into  the  vessel  by  the  heart.  It  is,  there- 
fore, of  importance  to  select  that  pai-t  of  the  artei-y  for 
the  pm-pose  of  exposm-e  that  is  fi-ee  from  such  objec- 
tions. As  a  general  rule,  a  full  inch  is,  perhaps,  the 
minimum  distance  at  which  it  would  be  safe  to  apply 
a  ligatm-e  aroimd  so  large  a  vessel  as  the  femoral. 
Where  smaller  ai-teries  are  concerned,  the  distance  may 
be  reduced. 

Value  of         Later  observations  have  tended  to  thi-ow  some  doubt 
coagulum.         ^j^^  iudispeusability  of  the  pressm-e  of  the  coagulum 
in  the  artery  above  the  ligatm-e,  in  consequence  of  com- 
plete union  having  been  occasionally  perfected  without  it. 
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A  case  to  this  effect  is  detailed  by  Mr.  Travers,  in  which 
a  Hgatm-e  was  applied  around  the  external  iliac  artery, 
between  the  origins  of  the  epigastric  and  circumflexa  ilii 
arteries ;  but  in  consequence  of  ulceration  of  the  epigastric, 
the  patient  died  of  htemorrhage.  On  examining  the  arteiy 
after  death,  no  coagulum  was  found  within  it,  although 
the  union  of  the  opposite  sides  of  the  artery  at  the 
ligatm-e,  was  complete. 

Let  us  suppose  a  knife,  or  other  cutting  instniment,  to  Wounds  of 
have  penetrated  or  transfixed  a  hmb.  If  the  bleeding  be  J^^'^^ 
rapid  and  considerable,  it  is  obvious  that  a  large  artery  is 
wounded.  Certain  indications  above  described  generally 
present  themselves  when  the  accident  has  involved  a  large 
vessel.  The  line  of  the  woimd  points  in  the  direction  of 
the  main  artery  of  the  limb  ;  the  flow  of  blood  is  very 
copious,  resisting  for  a  time  the  efforts  of  the  bystanders 
to  arrest  it ;  the  escape  of  the  blood  is  attended  by  an 
audible  imshing  sound  ;  syncope  follows  the  first  flow  ; 
the  patient's  face  is  pallid,  and  its  expression  betokens 
alarm.  Such  symptoms  would  usually  attend  hfemoirhage 
from  the  iliac  or  femoral  ai'teries,  and  other  large  branches 
of  the  primary  class. 

If  the  wound  has  penetrated  the  limb  very  obliquely, 
or  has  ti-ansfixed  it  thi'ough,  or  nearly  through  the  centre, 
in  a  transverse  duection,  we  may  have  some  difficulty  in 
determining  what  vessel  is  the  seat  of  the  mjury.  Be  it 
where  it  may,  the  safety  of  the  patient,  with  rare  exceptions, 
requires  that  we  explore  the  wound,  expose  it  to  view,  and 
pass  a  double  hgature  around  the  bleeding  vessel.  When 
such  a  case  presents  itself,  the  first  measm-e  to  be  resorted 
to  is  to  put  a  tourniquet  around  the  hmb,  above  the 
wound,  which,  supposing  the  haemorrhage  to  have  ceased, 
may  be  applied  with  moderate  tension,  so  long  as  the 
surgeon,  or  some  competent  representative,  be  near  at 
hand. 

The  next  duty  of  the  surgeon,  having  placed  his  patient  Necessaiy 
m  safety,  is  to  make  all  needful  inquiries  into  the  case,  t^^"fthe 
the  nature  of  the  accident,  &c.     He  may  learn,  with  wound, 
advantage,  the  kind  of  instrument  which  caused  it;  he  may 
cautiously  pass  into  the  wound  a  probe  or  a  director,  not, 
however,  for  the  pm-pose  of  reaching  the  artery,  which  would 
be  perfectly  useless,  but  simply  for  that  of  ascertaining 
the  dh-ection  of  the  wound.    It  is  very  desirable  that  he 
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acquire  accurate  knowledge  of  the  nature  and  extent  of 
the.  heemorrhage,  on  which  subject  gi-eat  delusion  prevails 
among  the  bystanders,  who  amplify  to  a  most  erroneous 
degree,  and  mislead  the  surgeon  from  the  truth.  One 
man  is  content  with  the  assurance  that  the  wounded 
person  has  lost  a  pint,  or  a  pint  and  a  half  of  blood, 
while  the  statement  of  another  doubles  the  quantity, 
without  hesitation.  It  would  be  desirable,  if  practicable, 
that  the  sm-geon  should  himseK  bear  witness  to  the 
amount  of  haemorrhage  that  has  occurred.  The  chief 
advantage  of  this  infonnation  is,  that  it  may  enable  him 
to  form  a  tolerably  correct  opinion  as  to  the  size  of  the 
wounded  vessel,  and  thus  determine  the  operation  he 
will  perfoi-m. 

Suppose  a  man  to  have  sustained  a  pimctm-ed  wound 
on  the  inner  part  of  the  thigh ;  if  the  surgeon  can 
ascertain  that  the  rush  of  blood  was  vehement ;  that  it 
was  attended  by  a  gushing  sound;  that  the  patient 
became  rapidly  pallid ;  that  his  clothes,  and  a  large 
quantity  of  linen,  became  quickly  saturated  with  blood ; 
and,  finally,  if,  on  examination  by  the  probe,  the  wound 
takes  the  direction  of  the  trunk  of  the  femoral  ai-teiy, 
scarcely  a  doubt  will  exist  in  his  mind  that  the  main 
artery  is  wounded  ;  while,  supposing  the  direction  of  the 
instrument  to  have  passed  in  a  line  somewhat  posterior  to 
the  main  trmxk,  a  perforating  artery  may  be  the  seat  of 
the  injmy,  and  aU  the  above  symptoms  may  be  gi'eatly 
modified  in  degi'ee,  although  the  report  of  the  witnesses 
wiU  still  declare  the  loss  of  blood  to  have  been  most 
alarming.  To  the  timid  and  inexperienced  practitioner 
such  forms  of  haemorrhage  are  alai'ming,  for  inexperience 
forms  a  natural  and  reasonable  gi-oimd  for  alai-m  in  such 
cases.  If  there  be  one  trait  above  another  that  pre- 
eminently characterises  the  experienced  and  the  competent 
surgeon,  it  is  the  perfect  self-possession  with  which  he 
undertakes  and  conducts  to  its  close  an  operation  of  this 
kind.  A  thorough  knowledge  of  the  arterial  system  is 
indeed  indispensable,  and  that  alone  can  give  us  confidence 
in  our  own  power  to  meet  the  endless  variety  in  the 
catalogue  of  these  injuries,  as  they  occur  in  hospital 
or  other  practice. 

When,  from  the  above  evidence,  we  liave  reason  to 
believe  that  a  lai-ge  artery  is  wounded,  it  is  usually  our 
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duty  to  tie  it  at  once.  There  may  be  circumstances,  how-  resoi-t  to 
e-ver,  imder  which  we  are,  perhaps,  justified  in  the  resort  P^'"^'^^"''"- 
to  pressm-e  as  the  means  of  obtaining  obhteration  of  the 
arteiy  in  a  pimctured  wound.  If  many  hours  have 
elapsed  without  a  retm-n  of  bleeding ;  if  pressure  coidd  be 
efficiently  applied  on  the  vessel  in  the  direction  of  the 
bone,  as  in  the  case  of  the  femoral  ai'tery,  punctm-ed  half- 
way down  the  thigh ;  or  a  veiy  impaired  state  of  the 
health  of  the  subject,  or  a  great  liability  to  erysipelas, — 
such  arguments  might  be  m-ged  as  extenuating  circum- 
stances, justifying  the  resort  to  pressure  under  the 
protecting  influence  of  a  permanent  tourniquet.  But, 
imder  almost  all  cu'cimistances,  we  should  tie  the 
artery. 

When  we  have  reason  to  feel  confident  in  our  knowledge  Operation  to 
of  the  nature  of  the  injuiy,  and  in  that  of  the  arteiy  ^'^ 
wovmded,  we  have  the  option  either  to  follow  the  pmictm-e, 
by  dilating  the-  woimd  in  its  course,  or  to  reach  the 
artery,  by  what  I  may  term  an  anatomical  and  more 
direct  path.  In  the  first  operation,  the  director,  intro- 
duced tliroughout  the  entire  depth  of  the  wound,  is  otu: 
guide.  It  has  the  gi-eat  objections  of  a  woimd  made 
probably  of  considerable  depth,  thx-ough  the  substance  of 
any  muscle  or  muscles  divided  by  the  instrument ;  the 
counter-advantages  consisting  in  the  gi'eater  certainty  of 
reaching  the  wounded  vessel.  It  may  happen  that  the 
arteiy  which  is  wounded  lies  considerably  heai-er  to  the 
opposite  side  of  the  limb,  and  from  which  it  is  reached 
with  facility.  The  direct  route  to  the  arteiy  is  that 
which  of  com-se  would  be  usually  selected,  though  it 
may  labour  under  the  disadvantage  of  uncertainty  as 
to  the  vessel  wounded  ;  but  it  may  yet  prove  the 
preferable  operation,  especially  if,  as  in  the  case  of  a 
wound  in  the  profunda  or  perforating  arteries  of  the 
thigh,  nearly  the  same  operation  will  be  applicable  to  the 
two  vessels. 

I  was  called  to  the  case  of  a  butcher,  who  had  sustained  Ca.se. 
a  punctm-ed  wound  in  the  thigh,  which,  until  a  tourniquet 
was  applied  by  a  surgeon  to  the  limb,  had  bled  very 
freely.  The  natm-e  of  the  accident  was  a  singular  one. 
The  man  was  standing  in  his  shop  at  some  distance  from 
the  block,  on  which  he  had  just  deposited  his  knife.  One 
of  his  men  brought  in  a  large  mass  of  beef,  which  he 
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threw  down  on  the  block.  The  beef  caught  the  knife  by 
the  handle,  tiu-ned  it  over,  and  threw  it,  like  a  dart, 
against  his  master's  thigh,  at  some  distance  off,  which  it 
penetrated  to  the  depth  of  some  three  inches.  The  man 
was  lying  on  the  groimd,  in  a  back  room,  wi-apped  in  his 
bloody  linen ;  but  the  quantity  of  blood  lost  did  not 
appear  to  exceed  a  pint,  and  some  minutes  must  have 
elapsed  before  his  neighbovu-  reached  him.  The  butcher's 
great  anxiety  appeared  in  the  apprehension,  which  he 
repeatedly  expi'essed,  that  he  was  damaged  in  the  "  Pope's 
eye."  The  dissection  was  an  elaborate  one  ;  the  femoral 
artery  was  untouched,  but  one  of  the  perforating  arteries 
was  cut  across. 

Double  liga-  When  the  wounded  artery  is  exposed  to  view,  and  the 
apertnre  in  the  vessel  distinctly  seen,  two  single  ligatm-es 
should  be  placed  around  it,  one  of  which  should  be  tied 
above,  and  the  other  below  the  wound,  each  at  a  distance 
of  a  third  of  an  inch  ffom  the  puncture  ;  the  office  of  the 
lower  ligatm-e  is  to  prevent  the  retui-n  of  ha;moiThage  by 
the  collateral  circulation.  One  end  of  each  ligature  may 
be  removed,  although  both  are  occasionally  retained  by 
some  sm-geons,  and  the  two  remaining  ends  brought  out 
thi'ough  the  outer  wound,  which  shoidd  be  healed  by  the 
first  intention,  if  possible,  in  order  to  obviate  the  conse- 
quences of  extensive  suppurative  action  being  estabhshed. 
The  operation,  for  the  same  reason,  should  be  done  with 
as  little  violence  as  possible  to  the  structm-es  divided  ;  for 
if  the  woimd  be  unnecessarily  large,  and  the  surfaces 
jagged,  it  may  prove  a  serious  obstacle  to  such  foi"m  of 
primary  union  of  its  opposite  sides.  If  the  operation  be 
much  protracted,  and  the  injmy  tothe  sm-faces  consequent 
on  the  difficulty  of  finding  the  wounded  vessel  be  great,  it 
would  be  desnable,  that  all  the  exposed  j)ortio7i  of  the 
artery  be  insulated  by  the  two  ligatm-es, — jjlaced  as 
widely  asimder  as  possible, — lest  the  vessel  inflame  in 
common  with  the  parts  around,  and  secondary  ha3mo- 
n'hage  follow. 

Branciies  of  If  an  artery  be  wounded  immediately  above  or  below 
be^included"  i^s  junction  with  a  large  branch,  the  ligature  most  remote 
from  the  branch  should  be  applied  as  usual,  but  danger 
may  attend  the  process  of  reparation,  consequent  on  the 
application  of  tlie  other.  If  the  branch  in  question  be 
given  off  above  the  womid  in  the  vessel,  the  lower  ligatm-e 
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may  be  applied  with  safety  around  it ;  but  the  other 
hgatm-e  should  include  the  trunk  above  the  branch, 
supposing  a  less  distance  than  nine  or  twelve  Hues 
existed  between  the  wound  and  the  branch,  or  rather 
between  the  ligature,  if  applied,  and  the  branch.  As  a 
general  i-ule,  it  would  be  safer  to  tie  the  artery  altogether 
above  the  branch,  if  the  latter  be  of  considerable  size,  on 
the  general  principle  previously  discussed.  If  the  branch 
be  given  off  below  the  wound,  within  six,  or  even  nine 
lines  distance,  it  will  be  safer  to  employ  three  ligatures, 
one  for  the  main  trunk  above  the  wound,  one  for  the 
main  trunk  below  the  wound,  and  one,  also,  for  the  branch 
intermediate  to  the  two.  It  is  quite  indispensable  that  Wound  to  be 
the  wounded  portion  of  the  artery  be  insulated  from  the  '^^'^'^'^'i- 
cuculation,  such  is  the  activity  of  the  inosculating  system 
of  the  body.  There  is  no  law  in  sui'geiy  more  indisjautable. 
Abundant  examples  of  secondary  haemorrhage  are  on 
record,  consequent  on  the  application  of  a  single  ligature ; 
and  I  know  no  better  illustration  of  the  fact,  than  that 
offered  by  the  practice  of  a  late  eminent  surgeon,  who,  in 
the  case  of  a  gim-shot  wound  in  the  groin,  followed  by 
continued  hsemoiThage,  tied  the  external  iliac  arteiy. 
The  patient  died  from  haemorrhage  from  the  circumflexa 
ihi,  which  was  unrestrained  by  the  ligature. 

It  is  a  considerable  aggravation  of  injuiy  if  the  vein  be  Vein 
also  wounded  or  transfixed  by  the  instrument.  This  ^"™<ied. 
circumstance  renders  the  result  less  promising,  but  cannot 
justify  any  departiure  from  the  principle  of  the  operation. 
The  wounded  vein  must  be  cut  off  from  the  circulation 
by  means  of  one  or  two  ligatiu-es ;  I  say  one  or  two, 
because  the  valvular  structure  of  these  vessels,  then-  pro- 
fusion in  number,  and  the  comparatively  torjjid  movement 
of  the  blood  within  them,  may  justify  the  application  of  a 
single  ligatm-e  below  the  wound.  Yet  there  would 
appeal-  to  be  little  reason  in  rejecting  the  second.  An  Lipture  on 
opinion  is  very  prevalent  in  the  profession,  that  a  ligatm-e 
applied  around  a  vein  is  the  cause  of  danger,  by  promoting 
inflammation  along  its  coats.  That  such  inflammation 
may  be  an  occasional  occurrence,  is  indubitable  ;  but  it  is, 
certainly,  by  no  means  a  frequent  one.  I  believe  the 
reports  of  danger  consequent  on  the  application  of  a 
ligature  around  a  vein  to  be  greatly  exaggerated.  In 
certain  cases,  however,  we  have  no  reasonable  alternative 
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but  the  ligature ;  and  I  know  of  no  evidence  which  would 
justify  us  in  rejecting  it.* 
"e'f         Small  arteries,  when  wounded  near  their  origin  from  a 
small  ves-™  large  ti-unk,  will  occasionally  pour  out  a  lai'ge  quantity  of 
seis.  blood,  and  very  naturally  afford  ground  for  the  opinion 

that  a  large  vessel  has  been  wounded.  Considerable 
haemorrhage  may  follow  a  puncture  without  either  of  the 
chief  arteries  being  wounded.  Of  this  I  have  seen  many 
examples,  which  have  occurred  to  patients  brought  into 
the  hospital,  when  the  surgeon  has  been  compelled  to  rely 
on  the  statements  of  bystanders,  who  have  reported, 
truly  enough,  that  the  bleeding  has  been  great — great 
in  their  experience,  though  far  less  in  that  of  the  surgeon. 
Case.  ^  butcher  was  brought  into  St.  Bartholomew's  Hospital, 
in  the  year  1838,  who,  in  descending  from  a  ladder,  had 
transfixed  his  fore-arm,  immediately  below  the  elbow-joint, 
with  his  steel,  which  was  hanging  from  a  strap  at  his 
waist.  The  man  was  pallid  from  loss  of  blood,  and  a  good 
deal  alarmed.  On  examining  his  arm  a  wound  appeared 
about  two  inches  below  the  inner  condyle  of  the  humerus, 
through  which  the  instrument  had  entered,  and  it  had 
passed  out  at  a  second  wound,  just  below,  but  somewhat 
in  front  of  the  outer  condyle.  The  evidence  seemed  to 
point  to  the  wound  of  a  considerable  artery,  but  whether 
brachial,  radial,  or  ulnar,  it  was  difficult  to  say,  for  either 
one  or  even  both  might  have  been  involved,  as  blood  had 
pom-ed  freely  from  each  orifice.  I  proceeded  (not  with- 
out a  consultation  with  my  colleagues)  to  explore  the 
wound,  by  exposing  the  anterior  region  of  the  elbow-joint. 
I  brought  into  view  the  three  arteries  above  alluded  to, 
the  median  nerve,  and  the  tendon  of  the  biceps.  I  took 
a  careful  survey  of  the  entire  pai-t  of  the  wound  which 
involved  its  relation  with  arteries,  and  I  could  find  nothing. 
The  man  recovered,  without  fm-ther  haemorrhage. 

A  case  of  much  interest  was  fm-nished  me  through  an 
accident  that  occurred  to  a  colleague  some  six  yeare 
ago.  While  playing  with  a  small  penknife  in  the 
Museiim  at  St.  Bartholomew's  Hospital,  the  knife  slipped 
from  his  hand,  and  in  the  attempt  to  save  it,  he  cauglit 
it  open  between  his  knees  ;  and  bm-ied  nearly  the  entu-e 

*  I  believe  tliat  this  opinion,  which  I  have  long  entertained,  is  now 
becoming  more  general  among  surgeons. 
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blade  in  his  right  thigh,  about  two-thirds  of  the  way 
down,  and  nearly  in  the  du'ection,  so  far  as  I  could  judge, 
of  the  femoral  artery,  in  traversing  what  is  termed 
Hunter's  canal. 

The  arterial  hsemon-hage  was  gi-eat,  and  reported  still 
gxeater ;  the  floor  gave  evidence  to  the  fact  that  the 
quantity  lost  was  not  only  great,  but  sudden.    The  thigh 
was  bound  up  tightly,  and  he  was  conveyed  to  his  house, 
and  I  saw  Mm  shortly  afterwards.    The  hmb  had  been 
rolled  from  the  knee  to  the  groin,  and  he  was  lying  in 
bed — with  a  countenance   somewhat  paler  than  usual. 
Then  arose  the  question,  what  was  to  be  done.    It  was 
quite  obvious  that,  supposing  the  femoral  artery  to  be 
punctured,  the  cessation  .of  htemoirhage  was  temporary 
only,  and  that  the  artery  must  be  tied.    That  there  was 
no  instant  necessity  for  the  operation  was  evident  from 
the  fact  that  the  bandages  were  not  discoloured — nor  was 
there  any  increasing  tension  to  indicate  escape  of  blood 
within  the  hmb.    Having  apphed  a  tourniquet  to  the  limb 
over  the  artery  at  the  upper  third,  I  removed  the  roller  and 
examined  the  wound,  both  as  regards  direction  and  size, 
and  also  the  penknife,  as  to  its  capabilities  of  inflicting 
a  serious  woimd.  I  saw  no  reason  to  doubt  the  sufficiency 
of  the  length  of  the  instrument  to  reach  the  femoral 
arteiy  in  the  situation  described,  supposing  it  struck  with 
gi-eat  force,  and  I  learnt  that  that  condition  was  not 
wanting.    I  could  not  convince  myself,  however,  that  the 
direction  of  wound  was  exactly  that  calculated  to  reach 
the  main  artery  of  the  limb.    The  line  I  conceived  to 
be  somewhat  too  posterior,  either  for  the  artery  or  the 
vein ;  and  of  the  two  vessels  the  vein  was  rather  more 
exposed  to  injmy  than  the  ai-tery,  while  the  blood  was 
clearly  arterial,  and  not  venous.  The  case,  which  demanded 
at  my  hands  the  appeal  to  the  soundest  principles  of  sur- 
gery, then  presented  itself  to  my  view  under  the  following 
chcumstances  :— The  subject,  himself  an  operating  sur- 
geon, and  possessed  of  sufficient   physical  and  moral 
corn-age  to  act  for  himself  in  any  great  emergency.  The 
circulation  in  the  limb  under  the  check  of  a  tourniquet, 
which   either   he,  or  a  medical  friend,  who  carefully 
watched  him,  both  by  day  and  night,  might  tighten  in 
a  few  seconds  should  htemon-hage  recur.    The  limb  was 
left  uncovered.    If  I  yielded  to  the  repeatedly  expressed 
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opinions  of  other  surgeons  in  favour  of  the  operation, 
I  should  operate  with  the  conviction  on  my  own  mind  that 
the  evidence  was  imperfect  and  inadequate  to  the 
demands  of  a  large  undertaking.  Had  the  operative 
proceeding  been  less  momentous,  one  difficulty  had  been 
removed.  I  examined  again  the  quantity  of  blood  lost, 
^  wliich,  though  large,  I  deemed  to  be  less  than  the  femoral 
artery  would  ordinarily  yield  in  a  yoimg  and  active 
person.  In  the  same  scale  I  tkrew  my  own  carefully 
obtained  impressions  of  the  dh-ection  of  the  wound.  I 
called  to  my  recollection  other  and  similar  cases,  in  which, 
although  the  hsemorrhage  was  great,  no  large  artery  was 
wounded ;  and,  with  this  reasoning,  I  determined  not  to 
tie  the  artery  without  additional  evidence  of  its  neces- 
sity. That  evidence  has  never  yet  presented  itself,  and 
after  four  weeks'  confinement,  my  patient  resumed  his 
duties ;  nor  has  the  opinion,  that  sooner  or  later  he  would 
become  the  subject  of  traumatic  anem-ism,  been  yet 
realised.  I  have  stated  the  particulars  of  the  above  case, 
and  the  reasoning  upon  it,  because  it  exemplifies  an  im- 
portant principle  in  surgery,  that  the  escape  of  even  a 
large  quantity  of  blood  from  a  pimctm-ed  wound,  does  not 
necessarily  justify  the  resort  to  the  knife. 
Exposure  of  In  cases  of  haemorrhage  from  smaU  vessels,  there  is, 
surf^etoair  my  experience,  no  agent  at  all  comparable  in  its  power 
efficient.  ^o  arrest  bleeding,  like  rest  and  exjjosm-e  to  air.  Whe- 
ther it  be  the  mere  exposm-e  to  the  atmosphere,  or  that 
the  vessels  contract  more  quickly  when  left  unmolested, 
I  do  not  know,  but  the  fact  is  undoubted.  The  sm-geon 
who  has  least  fear  of  hEemorrhage  loses  the  least  blood. 
A  small  wound  may  be  tortm-ed  by  styptics,  and  by  com- 
pression, and  by  other  improfitable  agents,  till  it  becomes 
the  fruitful  soiu^ce  of  protracted  haemorrhage.  Masses 
of  lint  are  piled  vip  in  heajJS  upon  the  woimd,  pressm-e  is 
maintained  till  all  the  pai'ties  concerned  are  exhausted, 
but  still  the  ha3morrhage  returns  or  continues,  by  reason 
of  the  irritation  caused  by  the  very  agents  employed, 
and  nothing  more.  Under  these  circumstances,  which  I 
have  repeatedly  borne  witness  to,  all  di'essings  should  be 
removed ;  the  wound  should  be  opened,  and  exposed  to 
the  air,  by  its  edges  being  drawn  widely  asunder,  and 
the  bleeding  apparently  encom-aged ;  its  siirface  fi-eely 
sponged  with  cold  water,  the  coagida  wiped  away,  and 
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in  this  condition  it  may  be  fearlessly  left  to  bleed.  The 
cessation  of  the  htemorrhage  by  such  means  is  often 
immediate.  I  was  called  up  at  an  early  hour,  many  Cases, 
yeai-s  since,  by  a  medical  man,  to  consult  -with  him  on  a 
case  of  haemorrhage  from  a  tonsil,  which  he  had  removed 
in  the  middle  of  the  previous  day  from  the  fauces  of  a 
young  lady.  I  advised  liim  to  take  her  to  an  ojjen 
window,,  on  the  side  of  the  house  from  which  the  wind 
blew,  and  to  require  her  to  keep  her  mouth  wide 
open.  On  the  following  day,  I  learnt  that  the  bleed- 
ing, by  this  simple  expedient,  had  almost  immediately 
ceased.  A  gentleman,  in  a  state  of  intoxication,  fell 
down  and  cut  his  head.  The  wound  bled  freely  from 
the  secondaiy  branches  of  the  temporal  ai'tery.  This 
haemorrhage  continued  from  seven  tiU  twelve  at  night. 
When  I  saw  him,  his  bed  was  siu-romided  by  some 
six  persons.  The  man  had  a  pile  of  lint  of  about 
thi'ee  inches  in  thickness  on  the  wound,  and  another 
layer  was  about  to  be  added  to  the  mass.  Contraiy 
almost  to  the  entreaty  of  the  parties  engaged,  I  removed 
the  clotted  and  satiu-ated  lint,  and  freely  sponged  the 
wound,  which  I  exposed  to  the  air.  The  bleeding  ceased 
within  three  minutes.  On  another  occasion,  I  was  sent 
for  in  the  night  to  the  Hospital,  to  assist  in  arresting 
the  bleedmg  from  a  lai-ge  wound  below  the  axilla,  that 
had  been  made  on  the  previous  day,  by  my  late  col- 
league, Mr.  Earle.  Three  house-sm-geons  were  present, 
and  other  persons.  This  man  had  lost  a  large  quantity 
of  blood  by  the  same  ingenious  devices  as  those  prac- 
tised in  the  above  cases.  I  proposed  to  remove  the  lint, 
and  I  was  answered  that  its  removal  would  be  fatal, 
such  was  the  tendency  to  bleed.  I  ordered  the  man's 
bed  to  be  earned  to  an  open  window,  and  removed 
every  appendage  from  the  wound.  The  escape  of  some 
blood  followed,  and  then  entu-ely  ceased.  I  have  records 
of  many  other  similar  cases. 

Modem  surgery  recoils  from  the  adoption  of  the  prac-  Amputa- 
tice  of  the  past,  m  resorting  to  amputation  in  cases  of 
haemorrhage  from  a  woimded  artery.  The  amjiutation 
of  a  limb  is  perfectly  unwarrantable,  so  long  as  the  most 
strenuous  and  persistent  efforts  have  not  been  made  to 
discover  the  bleeding  vessel.  It  is  discreditable  to  resort 
to  such  an  expedient,  as  a  shield  to  our  ignorance.  If 
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we  be  unable  to  detect  the  lurking  evil,  it  is  our  duty 
to  apply  for  the  co-oj)eration  of  those  in  oui-  own  neigh- 
bourhood, who  will  at  least  share  om-  responsibility,  if 
they  cannot  remedy  the  evil.  It  is  preferable  to  tie  every 
recognised  artery,  before  adopting  the  shocking  alternative 
of  removal  of  the  limb.  This  resource  is  available  at  all 
times,  and  should  only  be  resorted  to  when  every  other 
expedient  has  failed. 

Half  a  century  ago,  the  surgical  profession  were  com- 
paratively ignorant  of  the  course  of  many  of  the  teniary 
and  quarternary  vessels.  The  general  principles  of  phy- 
siology had  been  maintained  by  anatomical  discoveiy, 
but  surgical  anatomy  was  in  its  infancy.  The  removal 
of  liability  to  htemoiThage  from  an  artery  in  the  ex- 
tremities by  amputation  was  a  not  infi-equeut  resort  of 
the  sm'geon,  consequent  on  the  prevailing  ignorance  of 
the  arterial  system.  In  oiu*  days,  such  a  resort  would 
A  wounded  not  be  tolerated  among  competent  men.  The  arteiy  is 
be'e^piored.  to  be  soiiglit  for  and  found ;  and  when  each  probable 
vessel  has  been  tied,  should  the  hasmoiThage  still  con- 
tinue, it  would  be  preferable  still  to  wait  and  watch  the 
effect  of  time,  pressm-e,  and  cold.  The  latter,  how- 
ever, is  but .  an  inefficient  agent,  when  employed  to 
arrest  local  bleeding  from  an  ai'tery.  Should  bleed- 
ing still  continue,  the  limb  can  but  be  amputated  at 
last.  Again,  let  me  add,  that  if  the  arterial  bleeding  be 
considerable,  it  must  come  from  a  recognised  vessel, 
which  patient  exploration  rarely  fails  to  discover  :  if  it 
consist  of  oozing  of  blood  merely,  we  should  trust  to 
time  and  position.  Some  modification  of  the  strict  laws 
appertaining  to  the  treatment  of  hsemorrhage  is  reqvui-ed 
in  wounds  of  arteries  of  the  neck  or  trunk,  as  the 
following  case  illustrates,  in  which,  if  justifiable  at  aU, 
the  operation  shoidd  be  resorted  to  only  as  a  last 
resom'ce. 

Ctise.  A  case  of  interest  came  into  St.  Bartholomew's  Hos- 

pital a  few  months  since,  which  involved  the  principle 
of  treatment  of  wounded  arteries  in  a  pre-emiuent 
degree  ; — 

A  man,  aged  thirty,  in  the  attempt  to  destroy  himself, 
plunged  the  blade  of  a  knife  of  fom'  or  five  inches  in 
length,  into  his  neck,  about  two  inclies  above  the 
sternum.    The  instrument  passed  behind  the  sterno- 
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mastoid  mnscle  downwards  towards  the  chest,  to  the 
extent  of  some  three  inches.  The  hsemorrhage  was  re- 
ported great.  Bleeding  recuiTed  the  following  day  to  a 
great  extent ;  the  quantity  being  calculated  at  from  two 
to  three  pints.  The  wound  was  examined  by  two  of 
my  colleagues,  who  failed  to  discover  the  source  of 
the  haemorrhage.  The  orifice  was  small,  but  the  cavity 
within  large.  The  wounded  artery  may  have  been  the 
vertebral,  the  inferior  thyi-oid,  the  tranversalis  colli,  or 
the  supra  scapular.  The  wound  was  carefully  plugged 
with  cotton  wool ;  five  days  afterwards  the  hsemorrhage 
recvured,  and  the  man  was  supposed  to  have  lost  another 
pint  of  blood.  The  wound  was  re-examined,  and  again 
plugged  with  cotton  wool-,  saturated  with  tincture  of 
matico.  On  the  following  day  a  consultation  was  held, 
at  which  the  sm-gical  stafi:'  of  the  hospital  was  strength- 
ened by  the  co-operation  of  Mr.  Amott,  and  many  other 
sm-geons.  The  decision  airived  at,  on  a  full  considera- 
tion, was,  that  no  present  attempt  should  be  made  to 
arrest  the  htemoiThage  by  operation.  The  gi-ounds  on 
which  that  decision  was  formed  were  the  following  : — 
1.  No  hsemon-hage  had  recmred  since  the  resort  to  the 
matico  solution.  2.  The  probable  difficulty  ui  finding 
the  arteiy  at  the  bottom  of  a  deep  but  nairow  wound, 
without  careful  and  elaborate  dissection  imder  hsemor- 
rhage. 3.  The  impossibihty  of  resorting  to  the  use  of 
the  toimiiquet. 

The  true  sm-gery  of  such  a  case  I  consider  to  be  this  : 
To  prepare  for  the  operation  on  the  instant  of  return  of 
bleeding ;  to  watch  the  patient ;  and  the  instant  it 
recun-ed,  to  make  the  attempt  to  discover  the  wounded 
vessel  whatever  the  difficulty.  To  enlarge  the  outer 
wound,  and  proceed  to  lay  bare,  by  careful  dissection, 
aU  the  siu-rounding  textures.  It  is  true  that  the  imder- 
takmg  IS  hazardous,  and  considering  the  quantity  of  blood 
already  lost,  the  probability  is,  that  the  man  woiUd  die 
on  the  table.  However  painful  such  an  occun-ence  may 
be.  It  IS  the  duty  of  the  surgeon  to  save  life  ;  and  this 
IS  the  only  proceeding  which  presents  the  chance  of 
doing  so. 

The  man  died  on  the  following  day,  after  repeated 
small  hfemorrhages.  On  examination,  the  inferior  thyroid 
artery  was  found  punctured  about  half  an  inch  above  its 
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origin  from  the  axis  of  that  name.  The  vessel  had  been 
divided  to  about  two-thirds  of  its  calibre.  The  question 
of  how  far  the  injury  having  been  perjDetrated  by  the 
hand  of  a  suicide,  may  be  thrown  into  the  scale  of  the 
extreme  difl&culty  of  the  oj^eration,  coupled  with  the  many 
chances  of  failm-e,  may  by  many  sm-geons  he  deemed 
worthy  of  consideration. 
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CHAPTER  VIII. 

ANEURISM. 

PATHOLOGY  OP  ANEURISM — TAMETIES — CLASSIFICATION — SYMPTOMS  — 

PRINCIPLE  OF  TREATMENT —  COMPRESSION  LIOATDRE — OPERATION 

•  TREATMENT    BY  MANIPULATION  TYING  OP    WOUNDED  ARTERIES 

— OPERATIONS  ON  PARTICULAR  ARTERIES. 

The  arterial  tubes  are  subject,  among  otber  diseases,  to  Pathology, 
a  morbid  change  in  the  stracture  of  their  coats  by  which 
they  are  no  longer  able  to  resist  the  action  of  the  heart, 
and  dilatation  of  the  waUs  is  the  result.  This  disease  is 
aneurism,  and  is  derived  from  the  Greek  word  to  dilate. 
The  first  deviation  from  health  consists  in  a  deposit  of 
soft  matter,  commonly  called  atheromatous,  in  the  substance 
of  the  middle,  or  fibro-muscular  coat,  or  between  it  and  the 
inner  or  serous  coat  of  the  artery.  Gradually  the  two 
internal  coats  become  disorganised  and  destroyed,  and  the 
artery,  now  reduced  in  strength  by  the  i^ai-tial  destruction 
of  its  walls,  gi-adually  yields  to  the  force  of  pressure  from 
behind,  which  dilates  the  external  coat  into  the  form  of  a 
sac  or  pouch,  into  which  the  blood  escaping  from  the 
direct  arterial  cm-rent,  is  deposited,  and  there  coagulates. 
This  is  the  most  common  foi-m  of  arterial  disease.  In 
other  examples,  however,  in  consequence  of  some  obscure 
change  in  the  concUtion  of  the  internal  coats,  less  apparent 
to  the  eye,  the  sac  is  foi-med  by  the  dilatation  of  all  the 
three  coats  of  the  vessel :  a  pathological  fact  established 
by  Mr.  Hodgson.  Whichever  of  these  two  vai-ieties  may 
prevail,  the  tendency  of  the  disease,  when  once  established, 
is  to  increase,  until  the  walls  of  the  sac  become  so 
attenuated  as  to  be  incapable  of  supporting  the  force  of 
the  heart's  action.  The  tumor  then  bm-sts,  and  a  fatal 
hajmorrhage  terminates  more  or  less  suddenly  the  patient's 
life. 

Such  is  the  origin  and  progress  of  ordinary  aneurismal 
disease,  to  its  ultimate  crisis.    We  find  it,  however,  subject 
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to  great  varieties  in  its  nature  and  form  of  development, 
expressed  under  the  terms,  true  and  false  aneurism, 
circumscribed  and  diffused.  Much  confusion  prevails 
with  regard  to  the  definition  of  these  and  other  tenns 
employed  to  distinguish  the  varieties  of  aneurismal 
disease.  The  words  true  and  false  are  especially 
unfortimate  in  this  respect.  Many  authors  define  a  true 
aneurism  as  that  variety  in  which  the  sac  is  formed  by  a 
dilatation  of  all  the  coats  of  an  artery,  while  others  restrict 
the  term  false  to  those  aneurisms  in  which  the  sac  is 
deficient  in  aU  the  arterial  coats.  To  the  sm'geon,  in  his 
pathological  character,  it  may  be  interesting  to  detei-mine 
the  exact  nature  and  proximate  cause  of  the  tumor,  but 
as  connected  with  practical  sm-geiy,  there  is  no  featme  of 
the  disease  which  he  is  less  desirous  of  the  opportunity  to 
become  improved  vipon,  and  none  which  had  he  the  power 
to  acquire  a  perfect  knowledge  of  would  prove  of  less 
value  to  his  patient.  All  aneurisms  requu'ing  for  then- 
cure  some  check  to  the  cuiTeut  of  blood  in  the  vessel 
supplying  them  are,  in  one  sense  or  other,  cu'cumscribed. 
If  they  are  not  so,  the  operation  usually  adopted  would 
be  a  most  inefficacious  one.  It  is  because  they  are  circiun- 
scribed  that  it  has  been  so  commonly  successful. 

1  have  adopted  the  following  classification  :  Anem-isms 
are  either,  Thue,  False,  or  Mixed. 
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^  True. 

The  sac  is  formed  either — (1), 
by  a  dilatation  of  all  the  arterial 
coats,  or  (2),  by  the  external 
fibro-cellular  coat  alone,  the  two 
inner  coats  having  given  way. 


Sacciform.  (  Terms  applied 
Fusiform.  J  by  Brescbet  to  the 
Cylindroid.  1  shape  of  these  aneu- 
Varicose.     Vrismal  tumors. 


The  term  "  aneurimial  dilatation  "  is  applied  to  that  variety  in  which 
the  whole  circumference  of  an  artery  is  dilated. 

Dissecting  aneurism  is  a  very  rare  variety.  The  inner  or  inner  and 
middle  coats  of  an  artery  having  given  way,  the  blood  is  forced  between 
the  coats  into  the  connecting  cellular  tissue. 

Hernial  aneurism  is  extremely  rare,  the  two  outer  coats  being  perfor 
rated,  the  iuner  coat  is  protruded  through  the  opening. 


Circumscribed. 

A  complete  sac  is  formed  of 
condensed  cellular  tissue. 

Diffused. 

Sometimes  called  primitive 
/  false  aneurism.  No  distinct  sac 
is  formed,  the  blood  is  effused 
into  the  surrounding  cellular 
tissue  through  a  wound  or  ulcer 
in  the  coats  of  an  artery.  If 
through  a  wound  the  term 
traumatic  aneurism  may  be 
applied. 


False. 

None  of  the  arterial  coats 
enter  into  the  formation  of  the 
aneurismal  sac. 


Mixed. 

The  sac  of  a  true  anenriam  has  given  way,  and  the  blood  has 
escaped  into  the  surrounding  cellular  tissue.  (Dr.  A.  Monro,  sen.) 
To  the  false  aneurism  thus  formed,  the  term  consecutive  is  some- 
\^  times  applied,  to  distinguish  it  from  primitive  false  aneurism. 
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In  consequence  of  the  current  of  that  portion  of  the 
blood  which  escapes  from  the  arteiy  into  the  sac  being 
ai-rested,  by  losing  the  force  of  the  heart's  action,  it 
coagulates,  as  is  well  known,  in  concentric  layers.  The 
contents  of  the  sac  may  be  composed  of  solid  and  fluid 
blood,  in  any  proportions,  the  fluid  part  occupying  the 
centre,  the  solid  the  circumference.  We  occasionally  find 
the  aneurismal  tumor  solid  and  firm  throughout  its 
entire  substance.  At  other  times  it  is  equally  soft, 
indicating  that  its  contents  are  chiefly  fluid.  It  is  a  part 
of  the  inquiry  of  the  surgeon  to  examine  the  sac  carefully, 
and  to  ascertain  the  nature  as  well  as  the  quantity  of  its 
contents.  If  firm  and  incompressible,  and  if  painful  on 
pressm-e,  the  contents  wiU  consist  of  coaguliun.  If  soft 
and  dilated  in  size,  the  proportion  of  coagulum  will  be 
small.  If  the  sm-geon  now  apply  one  hand  on  the  artery, 
above  the  disease,  and  j)ress  with  sufiicieut  force  to  an-est 
the  circiUation,  and  place  the  other  on  the  tumor,  on 
which  he  should  exercise  gentle  pressure,  he  will  empty 
the  sac  of  its  fluid  contents.  Thus  he  will  be  able  to 
judge,  by  the  quantity  of  solid  coagulum  left  behind, 
about  what  is  the  proportion  of  each.  The  excess  of  one, 
over  the  other  state  of  the  blood,  depends  greatly  on  the 
form  and  size  of  the  opening  in  the  artery  leading  into 
the  sac.  If  the  opening  be  large,  the  contents  will  be 
mostly  fluid,  and  this  is  readily  tested  by  obsei-ving  the 
lengih  of  time  required  to  fill  the  sac.  If  the  pressm-e  on 
the  artery  above  be  suddenly  remitted,  after  having  been 
continued  sufiiciently  long  to  empty  the  sac  of  its  fluid 
contents,  while  the  other  hand  is  placed  on  the  tumor,  we 
shall  be  enabled  to  ascertain  with  some  precision  how 
many  prdsations  of  the  artery  are  requu-ed  to  fill  the  sac, 
and  the  rapidity  with  which  the  caA'ity  is  re-distended 
would  lead  to  the  oj)inion  that  nearly  all  the  blood  takes 
this  direction.  I  have  observed  the  short  period  of  six 
or  seven  seconds  sufiicieut  to  distend  a  large  anem'ismal 
tumor  in  the  ham.  The  nature  of  the  contents  of  the 
sac  may  also  be  infen-ed,  with  some  approach  to  truth, 
by  the  chai'acter  of  the  pulsations,  which  aj-e  more  dis- 
tinct, both  to  the  sense  of  sight  and  of  touch,  when 
C;ise.  the  contents  are  solid.  In  the  year  1842,  a  man  was 
brought  into  St.  Bartholomew's  Hospital,  with  a  lai'ge 
tumor  in  the  right  ham.     Opinions  were  \cry  much 
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divided  as  to  its  nature.    Some  deemed  it  aueui'ismal ; 
the  majority,  not.     The  tumor  entirely  obliterated  the 
popliteal  cavity,  and  extended  upwards  between  the  flexor 
muscles  of  the  thigh,  hah"  way  between  the  knee  and 
hip-joints.    The  pulsations  were  scarcely  perceptible.  I 
examined  the  case  very    carefully,  and  fully  convinced 
my  own  mind,  that  it  was  a  case  of  pophteal  aneiu-ism,  of 
a  natm-e  which  I  can  only  express  by  saying,  it  was 
exceedingly  diffused  for  a  circumscribed  aneurism.  That 
the  blood  had  escaped  from  even  the  dilated  coats  of  the 
vessel  I  felt  confident,  from  the  fact,  that  the  tumor 
extended  many  inches  higher  than  the  point  of  entrance 
of  the  arteiy  into  the  popliteal  space.    On  the  following 
day  I  examined  this  case,  in  company  with  my  late  friend 
Mr.  Langstaff".    After  a  fiUl  inquiry,  he  said  he  considered 
it  a  malignant  disease,-  and  was  leaving  the  ward,  when  I 
requested  him  to  renew  his  examination.    I  then  intro- 
dused  my  hand  imder  the  bedclothes,  and  placed  my 
thumb  on  the  iliac  artery,  begging  him  once  more  to 
place  his  hand  on  the  tumor.    I  then  compressed  the 
vessel  imnoticed  by  him,  when  he  exclaimed,  with  infinite 
sui-jjrise,  "  Why,  the  tmnor  is  going  away  !    It's  gone 
away  !"    Remitting  the  pressure,  the  tumor  again  filled 
with  rapidity,  when  his  expressions  of  astonishment  were 
still  greater.    I  then  explained  the  mysteiy,  and  he  left 
the  ward  with  the  fullest  conviction  that  the  malignant 
disease  was  a  case  of  aneirrism.    And  so  it  proved.  The 
man  was  operated  on  and  recovered.  On  another  occasion 
I  applied  the  same  test  to  a  case  of  doubted  aneurism  of 
the  brachial  artery,  in  the  presence  of  several  medical 
men,  most  of  whom  were  previously  sceptical  as  to  its 
natiu'e. 

Let  us  now  examine  into  the  natiu-e  of  the  evidence  Symptoms, 
which  points  to  the  existence  of  a  tme  aneurism.  On 
this  evidence  we  enter  carefully  and  deliberately,  leaving 
no  link  in  the  chain  unexplored ;  for  although  we  may 
truly  determine  its  presence  in  favourable  localities,  and 
coupled  with  palpable  incUcations,  yet  in  others  we  are 
apt  to  mistake  similitudes  for  reahties,  and  to  jump  at 
conclusions,  rather  than  achieve  them  by  careful  induc- 
tion. 

The  most  striking  feature  is,  1st,  a  piilsation  of  the  Pulsation  oi 
tumor  synchronous  with  the  beat  of  the  artery  ;  not  the  rSi^''*"" 
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effect  of  a  mere  movement  of  the  tumor  in  unison  with 
its  pulsations,  but  a  general  melling,  caused  by  universal 
expansio7i  of  the  cyst ;  and  which  is  more  or  less  distinct, 
as  the  contents  of  the  sac  are  more  or  less  fluid.  The 
movement  of  the  timior  is  greater  in  a  case  in  which  the 
contents  are  solid  ; — the  expansion,  when  fluid.  2ndly, 
the  tumor  should  occupy  the  line  of  a  well-known  artery, 
and  generally  some  well-known  region,  such  as  the  groin, 
the  ham,  the  neck,  or  the  supra  or  sub-clavicular  region. 
3rdly,  if  the  artery  be  compressed  above  it,  the  tumor, 
will  decrease  in  size,  and  swell  out  to  its  former  magni- 
tude, on  remitting  the  pressure.  If  the  tumor  be  not 
aneurismal,  its  magnitude  will  continue  unaltered.  Of 
all  the  signs  of  anem-ism  this  is  the  most  rmiformly 
unfailing.  4thly,  on  applying  a  stethoscope,  or  the  ear, 
to  the  tmnor,  a  rushing  sound  is  heard  ;  to  which,  such 
is  the  poverty  of  om*  language,  the  term  "  bruit "  is  still 
aj^plied  by  English  physicians.  This  sound,  however, 
is  not  confined  to  aneurismal  disease.  Sthly,  the  arterial 
system  beyond  the  tmnor  is  generally  affected  ;  that  is 
to  say,  the  vessels  are  reduced  in  size,  from  the  encroach- 
ments of  the  tumor  on  the  main  vessel,  and  by  the 
interruption  of  the  direct  line  of  the  current,  consequent 
on  a  certain  quantity  of  the  blood  passing  into  the  sac. 
6thly,  the  proximity  of  the  diseased  artery  to  its  corre- 
sponding vein  may  cause  more  or  less  obstruction  to  the 
venous  blood,  and  the  consequence  will  be,  swelling  of 
the  limb  below  the  tvimor.  Too  much  importance,  how- 
ever, should  not  be  attached  to  this  featm'e,  which  other 
diseases  have  often  in  common  with  auem'ism.  7tlily, 
pain  below  the  tiunor  is  a  frequent  concomitant  of 
aneurism.  Aneurism  in  the  popliteal  region  is  often 
attended  with  pain  in  the  calf  of  the  leg. 

The  combination  of  the  above  signs  is  more  than 
sufl&cient  to  warrant  the  diagnosis  of  aneurism  ;  and  they 
are  very  commonly  obtainable,  by  careful  inquiry  and 
observation,  in  their  aggregate  number.  All,  however, 
are  not  essential  to  an  aflirmative  decision ;  for  example, 
if  Nos.  2,  4,  5,  6,  and  7,  were  found  in  combination,  a 
tumor  lying  in  contact  with  the  arterial  trunk  might 
represent  an  anem'ism  and  mislead  an  inexperienced 
inquirer.  The  tumor  might  occupy  the  line  of  a  well- 
known  artery,  and  receive  pulsations  in  unison  with  it. 
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A  rushing  sound  is  not  confined  to  a  diseased  condition 
of  an  ai-terial  tube,  the  tumour  may  be  so  placed  as  to 
press  on  the  calibre  of  the  artery  contiguous  to  it,  and 
to  inteiTupt  its  cuirent  of  blood ;  the  vein  may  also  be 
compressed  on  the  same  terms,  and  pain  below  is  common 
to  many  growths  ;  but  if  to  the  above  we  add  the  con- 
ditions given  mider  the  heads  of  Nos.  1  and  3,  if  we 
detect,  not  merely  unison  of  pulsation  with  the  artery, 
but  general  increase,  and  universal  expansion  of  the 
tumor,  swelling  out  on  all  sides,  and  its  positive  decrease 
of  size  if  the  artery  be  compressed  above  it,  and  renewed 
expansion  when  the  pressure  is  remitted,  then  we  have 
the  unequivocal  signs  of  true  aneurismal  disease. 

Among  the  more  common  examples  of  false  diagnosis 
may  be  enumerated  : — The  liability  to  eiTor  in  cases  of 
enlarged  glands,  or  other  tumours  of  the  necL  The 
difficulty  in  the  decision  is  founded  on  the  limited  space, 
and  the  compact  stmcture  of  the  region,  and  the  deep 
relations  of  the  growth  under  consideration.  The  pressiure 
requh'ed  to  reduce  the  magnitude  of  the  sac  is  painful,  and 
it  is  often  impossible  to  obtain  evidence  from  pressure  on 
the  carotid  artery  below  the  swelling.  We  may  have  a 
pulsation  synchronous  with  that  of  the  arteiy — a  rushing 
so  mid — pressure  on  the  jugulai*  vein — and  pain  sufficient 
for  any  form  of  disease  ;  but  it  will  not  prove  to  be  a 
case  of  aneurism.  AU.  these  symptoms  may  prevail 
whether  the  growth  be  that  of  an  absorbent  gland,  or 
a  portion  of  the  thyroid  body  of  the  two  diseases ;  the 
latter  is  perhaps  the  more  obnoxious  to  suspicion,  and 
moi-e  frequently  misleads  the  young  surgeon  to  a  false 
chagnosis,  and  especially  so  when,  as  in  some  examples, 
it  has  acquired  a  jerk  from  the  pulsation  from  its  own 
arterial  system. 

In  the  com-se  of  the  year  1848,  I  had  three  such 
supposed  cases  of  aneurism  imder  my  care.  The  last  of 
these  cases  gives  remarkable  evidence  of  the  necessity  of 
careful  inquiry. 

I  received  a  letter  from  a  sm-geon  in  the  country  not 
deficient  in  power  of  observation,  stating,  that  he  had 
been  summoned  to  a  distance  from  home  to  see  a  patient 
with  supposed  aneurism  of  the  carotid  artery.  He 
added,  that  he  had  a  clear  recollection  of  all  I  had 
formerly  said  to  him  and  others  on  the  subject  of  dia- 
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gnosis  of  aneurism,  and  that  he  thought  he  could  not 
be  mistaken ;  that  if  it  proved,  contrary  to  his  antici- 
pation, to  be  a  case  of  carotid  aneurism,  he  shovdd  send 
the  patient  immediately  to  the  hospital.  In  a  day  or 
two  the  man  arrived,  and  exhibited  a  large  fibrous 
tumour  of  the  neck  raised  by  contact  with  the  artery 
beneath  it.  Tumom-s  in  and  above  the  axilla  raising  the 
clavicle,  may  also  lead  to  the  supposed  presence  of  aneu- 
rism of  the  axillaiy  trunk.  Enlarged  inguinal  glands, 
or  other  forms  of  disease,  extending  upwards  into  the 
iliac  fossa ;  general  inflammation  of  the  absorbents  of  the 
ham ;  great  enlargement  of  the  bmm,  under  the  semi- 
membranosus muscle,  may  be  mistaken  for  disease  of  the 
ihac,  femoral,  and  popliteal  arteries.  One  of  the  most 
fruitful  som'ces  of  en-or  apphes  to  tumom-s  of  a  mahgnant 
character,  involving  the  structure  of  bone,  and  are  most 
commonly  found  occupying  the  bony  pelvis.  The  in- 
accessibility of  the  disease  to  the  requisite  manipulation, 
the  well-defined  pulsation,  and  the  gradual  increase,  all 
combine  to  render  the  diagnosis  most  difiicult ;  and  pro- 
bably there  are  few  surgeons  whose  first  impressions 
woidd  not  favour  the  existence  of  aneurism  in  preference 
to  the  actual  disease.  Finally,  we  should  keep  ever  in 
our  recollection,  and  attach  a  just  value  to  evidence  of 
a  negative  kind.  Aneurismal  disease  is  rai-e.  Its  imi- 
tations common.  The  real  disease  is  readily  detected  by 
observing  men.  The  very  fact  of  an  elaborate  inves- 
tigation, and  of  much  weighing  of  evidence  in  favour  of 
the  one  or  the  other  disease,  is  almost  fatal  to  the  suppo- 
sition of  tme  aneurism.  We  may  mistake  the  factitious 
for  the  real  in  anem-ism,  as  in  many  other  diseases ;  but 
we  rarely  mistake  the  real  for  the  factitious. 
Spontane-  Large  aueurisms  occasionally  undergo  a  spontaneous 
ous  cuie.  ^^^g  .  ^^^^  although  such  a  result  is  a  veiy  rare  event, 
in  relation  to  the  aggi-egate  cases  of  this  disease,  yet  the 
occuiTence  is  sufficiently  well  known  as  incidental  to 
anem'ismal  diseases,  to  become  an  important  matter  for 
consideration  in  some  of  the  most  formidable  examples 
Sloughing,  which  the  operation  is  generally  fatal.  This  end  is 
efiected  most  frequently  by  the  sloughing  of  the  tumoiu-, 
which  process  may  possibly  be  the  result  of  increasing 
pressure  on  parts  not  veiy  fully  organized.  The  whole 
tumour  undergoes  a  change  of  colom-,  loses  its  vitality,  and 
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eventually  separates.     Most  frequently,  however,  this 
process  is  attended  with  fatal  hsemorrhage. 

Sometimes  the  sac  is  attacked  by  suppurative  inflamma-  Suppura- 
tion, and  the  entire  mass  is  converted  into  a  large  abscess  ; 
and,  thirdly,  the  contents  of  the  sac,  already  partly  solid, 
may  become  entirely  consolidated,  the  entrance  of  any 
additional  quantity  of  blood  being  precluded  by  the 
blocking  up  of  the  orifice,  and  the  tumour  becomes  gi-a- 
dually  absorbed.  These  exceptions  to  the  general  rule, 
with  regard  to  aneurismal  tumom's,  are  so  far  rare,  as 
to  offer  no  serious  obstacle  to  the  treatment  by  operation, 
when  the  disease  attacks  a  vessel  among  the  small  class 
of  the  second  aiy,  or  any  other  ternary  divisions ;  but, 
in  calcidating  the  chances  of  success  attending  an  opera- 
tion for  tying  the  subclavian  or  iliac  vessels,  this  question 
should  not  be  omitted 

The  nature  of  the  disease  being  determined,  the  sur- 
geon is  now  to  select  the  best  means  of  obliterating  the 
vessel  leading  to  it.  The  opinion  formerly  prevailed 
among  pathologists  of  the  necessity  of  postponing  the 
operation  imtil  the  collateral  cu-culation  was  fully  esta- 
blished ;  but  an  improved  physiology  has  shown  such 
postponement  to  be  unnecessary  and  hazardous,  such  is 
the  activity  of  the  vessels,  and  such  are  the  necessities  of 
the  part  below  the  disease. 

The  principle  of  treatment  adopted  for  the  cirre  of 
aneurism,  consists  in  cutting  off  either  partially  or  entirely 
the  supply  of  blood  to  the  sac  of  the  diseased  vessel.  If 
the  force  of  the  circulation  through  the  artery  be  brought 
within  the  influence  of  the  vis  medicatrix,  the  blood  will 
coagulate  in  the  sac ;  the  sac  itself,  now  protected  from 
the  influence  of  the  heart's  action,  will  contract,  and  the 
disease  ceases  to  exist.  The  modes  in  which  this  end  is 
obtained  by  siu-gical  agency  are  chiefly  twofold.  First, 
by  the  mechanical  obstruction  to  the  current  of  blood  in 
the  artery  by  means  of  external  pressure  ;  and  secondly, 
by  cutting  off  the  current  by  the  application  of  a 
ligatm-e  around  the  vessel  on  which  it  is  formed.  It  is 
well  known  to  all  persons  engaged  either  in  the  study  or 
the  practice  of  surgery  that  from  the  period  of  Mr. 
Hunter,  to  within  about  fifteen  years  from  the  present 
date,  the  latter  has  been  the  established  practice  of  the 
profession  ;  and  contrasted  with  the  ancient  motliod  of 
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dealing  with  aneurism,  viz.,  that  of  opening  the  sac, 
evacuating  its  contents,  and  tying  both  ends  of  the 
diseased  vessel,  it  has  proved  eminently  successful.  But 
this  success  has  been  but  comparative,  having  in  the 
aggregate  of  cases,  treated  by  the  profession  at  large,  a 
mortality  of  from  20  to  25  per  cent. 

Dr.  NoiTis  has  published,  in  the  American  Jcmrnal  of 
Medical  Science,  the  results  of  177  cases  of  aneurism 
treated  by  the  ligatm-e.  Of  these,  38  died  from  the 
operation,  or  more  than  one-fifth,  and  of  the  remainder 
6  underwent  amputation.  Dr.  Crisp  in  his  treatise  on 
diseases  of  the  blood  vessels,  in  188  cases  records  103 
cured,  35  deaths  ;  and  out  of  the  cured,  1 1  underwent 
amputation.  Mr.  Phillips,  quoted  by  Mr.  Storks,  collected 
171  cases,  of  which  57  died,  or  one-third,  and  15  of  the 
successful  cases  had  secondary  haemorrhage. 

Had  the  frequency  of  these  results  of  an  operation,  to 
which  the  large  proposition  of  failures  necessarily  attached 
the  stamp  of  danger,  been  capable  of  reduction  by  our 
closer  observation  of  then-  cause,  the  profession  would 
probably  have  remained  content  with  the  treatment 
hitherto  adopted,  but  it  would  appear  that  the  fi-equency 
of  a  fatal  result  was  a  condition  inherent  in  its  uatvu-e, 
and  that  if  so  large  a  projaoi-tiou  of  cases  either  proved 
fatal  to  life,  or  demanded  the  resort  to  amputation  of  a 
limb  for  the  purpose  of  preserving  life,  it  is  not  an  imfau- 
inference  that  danger  in  some  form  or  other  hovered  over 
all.  I  do  not  wish  to  represent  the  treatment  of  all 
aneurisms  by  the  ligature  as  dangerous.  The  term  danger 
applies  only  to  the  larger  forms  of  the  disease,  and  a 
proportion  of  failm-es  to  recoveries  in  a  ratio  of  25  to  75 
may  well  justify  its  application.  Among  the  usual  causes 
of  failure  were  gangrene  of  the  limb,  abscess  with  or 
without  secondary  haemorrhage,  sloughing  of  the  sac,  (fee. 
These  are  not  issues  like  pain  or  inflammation,  to  be 
averted  by  treatment,  however  skilful ;  they  only  prove 
the  inefficiency  of  our  curative  means.  They  are  not 
commonly  referable  to  the  imperfections  cither  of  the  art 
or  the  operator,  but  rather  to  a  constitutional  condition 
of  the  individual  patient  and  common  to  many. 

Between  two  acknowledged  modes  of  treatment  equally 
efficient  in  their  results  it  is  the  first  duty  of  the  surgeon 
to  select  that  which  accomplishes  its  end  with  less  danger 
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to  the  life  of  his  patient.  This  I  hold  to  be  a  sound 
moral  principle,  which  should  actuate  every  professor  of 
the  heahng  art.  Its  merit  is  readily  brought  to  the  proof. 
Mr.  A.,  the  "eminent  surgeon"  is  himself  the  subject  of 
popliteal  aneurism.  Who  will  he  select  as  his  adviser 
and  attendant  ?  Doubtless,  the  man  of  ample  experience, 
whose  boast  it  may  be,  not  that  he  performed  such  and 
such  an  operation,  but  that  he  restored  his  friend  to 
health.  An  honourable  mind  would  repudiate  the  merit 
of  success  obtained  through  the  medium  of  unnecessary 
danger  to  his  patient.  The  mortality  of  treatment  by 
ligatm-e  equals  at  least  25  in  every  100  cases  of  large 
anemism,  under  wliich  title  I  include  the  varieties  of 
femoral,  popliteal,  carotid,  and  axillaiy.  The  question  then 
natm-aUy  arises  what  is  the  amount  of  success,  and  what  the 
rate  of  mortality  derived  from  treatment  by  compression. 

TBBATMENT  BY  COMPRESSIOrT. 

Treatment  of  aneurism  by  Compression  has  been  the 
uniform  and  estabhshed  practice  of  the  sm-geons  of 
Dublin,  and  of  the  Irish  provinces  dm-ing  the  last  sixteen 
years.  Upwards  of  60  cases,  almost  consecutive,  attest 
the  soimdness  of  the  principle.  It  is  proved  beyond  aU 
question  that  if  the  current  of  blood  traversing  the 
femoral  artery  leading  to  a  popliteal  aneurism,  be  reduced 
by  such  amount  of  external  pressure  as  shall  approximate 
the  opposite  sides  of  the  vessel  without  entirely  closing 
it,  that  the  retarded,  or  rather  the  diminished  cmrent  of 
blood  flowing  into  the  sac,  will  coagulate,  and  obliterate 
the  cavity  by  insulating  it  from  the  circulation.  If  the 
opposite  walls  of  the  arterial  trunk  be  brought  into  com- 
plete contact,  in  other  words,  if  the  flow  of  blood  be 
enth-ely  an-ested,  then  the  material  required  for  coagula- 
tion fails,  and  the  disease  continues  for  a  longer  or  shorter 
period.  The  principle  demands  a  Ihnited  cm-rent  through 
the  artery  leading  to  the  sac.  The  name  of  John  Hunter 
is  identified  with  the  treatment  of  aneurism  by  the 
application  of  a  ligatm-e  at  a  distance  from  the  sac,  to 
which  probably  thousands  of  persons  have  been  indebted 
for  prolonged  life,  but  the  mortality  of  25  per  cent, 
still  weighed  heavily  in  the  scale  against  the  Hunterian 
operation,  and  the  names  of  Todd,  of  Hutton,  of  Bel- 
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lingham,  of  Cusack,  of  TufPnell,  of  Crampton,  and  of 
Porter,  -will  be  equally  identified  with  the  discoveiy  and 
the  adoption  of  a  principle  yet  more  sound  and  more 
successful  than  that  which  gave  to  British  surgery  the 
reputation  of  acknowledged  leadership  throughout  the 
continent  of  Em-ope  in  the  cure  of  diseases  of  the  arterial 
system. 

If  therefore  we  test  the  value  of  a  principle  by  the 
service  it  renders  to  humanity,  if  the  preservation  of  25 
per  cent,  of  htmian  lives,  among  those  who  are  the 
subjects  of  anem-ism,  can  be  termed  a  good  sei-vice  ren- 
dered equally  to  the  cause  of  humanity,  as  of  pathological 
science ;  the  discovery  of  this  novel  method  of  obHte- 
rating  an  anem-iymal  sac,  is  a  great  fact,  and  a  crisis  in 
the  history  of  scientific  medicine,  and  its  discoverers  merit 
something  more  than  a  passing  tribute  of  professional 
approbation.  It  may  be  undisputed  that  Mr.  A.  or  Mr. 
B.  has  successfully  tied  the  femoral  arteiy  in  fifteen  or 
even  twenty-five  consecutive  operations.  It  is  equally  true 
that  the  same  operation,  undertaken  by  hands  equally 
skilful  and  equally  experienced,  has  proved  eminently 
unsuccessftd.  To  what  assignable  cause  this  remarkable 
difference  1  Is  it  to  the  modus  operandi,  to  the  difl'erence 
of  after  treatment,  or  to  the  gi-eater  skill  in  the  selection 
of  the  subjects  for  operation.  There  is  no  evidence  to 
prove  the  pertinence  of  either  of  these  three  causes  of 
results  so  opposite.  My  late  friend  Mr.  Vincent  made  it 
a  modest  boast  that  he  had  performed  a  certain  large 
operation  in  surgery  twenty-five  consecutive  times  without 
a  fatal  issue.  The  three  next  patients  placed  under  his 
charge  aU  died,  although  aU  the  appai-ent  conditions  were 
coincident  in  the  entire  list. 

The  treatment  of  anem'ism  by  compression,  originated, 
adopted,  and  advocated  by  the  professional  authorities  of 
Dublin,  has  been  received  with  some  expressions  of  doubt 
and  mistrust  on  this  side  of  the  channel.  The  expressed 
mistrust,  however,  never  exceeded  a  kind  of  under-growl 
of  disapproval  at  the  prospective  exclusion  of  an  old  and 
cherished  favourite  closely  identified  with  the  name  of 
Hunter.  Its  adoption  by  the  leading  sm-geons  of  England 
and  Scotland,  with  rare  exceptions,  required  but  the 
agency  of  time  for  reflection,  and  tlie  natural  and  com- 
mendable ambition  for  distinction  which  is  inherent  in 
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our  natiire.  It  has  been  objected  that  the  cures  were 
uot  radical  in  their  nature,  that  the  pain  of  pressm-e  was 
insupportable,  that  the  consequences  of  pressure  on  the 
artery  rendered  the  future  resort  to  the  operation  by 
ligatm-e  more  than  usually  hazardous.  To  these  objec- 
tions there  is  no  solid  foundation,  and  they  scarcely  merit 
the  effort  at  refutation,  because  if  the  sac  be  obliterated 
it  signifies  not  what  the  agency,  one  method  of  cure  being 
in  an  exact  degree  as  radical  as  another,  and  that  the  pain 
of  pressm-e  is  not  insupportable,  may  be  reasonably  inferred 
fi-om  the  fact  that  a  long  list  of  some  sixty  or  seventy 
cm-es  have  been  eftected  under  it,  while  the  latter  objection 
is  supposititious  and  not  real.  Treatment  by  compression 
may  be  deemed  an  established  principle  in  surgery,  and 
for  the  adoption  of  which,  the  old  operation  is  laid  aside 
for  exceptional  cases,  to  be  resorted  to  only  when  the  con- 
ditions demanded  in  the  treatment  are  incompatible  with  it. 
These  conditions  are,  the  feasibility  of  applying  a  tourni- 
quet, if  possible,  over  two  parts  of  the  artery  on  which  the 
disease  is  placed,  and  that  the  patient  be  competent  to  sus- 
tain the  force  of  the  required  pressm-e  until  the  blood  coagu- 
lates in  the  sac.  It  cannot  be  denied  that  the  treatment 
is  irksome  to  both  body  and  mind ;  the  constant  sense 
of  pressure  causes  expressions  of  discontent.  While, 
mentally,  the  suffering  that  precedes  the  crisis  of  an 
operation  is  always  borne  with  less  fortitude  than  that 
which  succeeds  it.  All  other  requirements  as  to  health, 
&c.,  equally  apply  to  the  two  forms  of  treatment,  and 
need  no  especial  refei-ence. 

The  consideration  due  to  the  question  of  time  is  not 
to  be  unhesitatingly  granted  to  treatment  by  operation, 
because  the  crisis  of  cure  brought  about  by  the  consolida- 
tion of  blood  in  the  sac  may  occm-  in  as  short  a  period  as 
the  recovery  from  the  operation  would  usually  require, 
and  occasionally  in  less. 

Let  us  suppose  a  case  of  popliteal  anem-ism  to  be  under  Practice 
treatment.  A  quick  circulation  is  to  be  brought  under 
check,  the  force  of  the  heart's  action  moderated  both  as 
to  power  and  frequency  of  pulsation.  Food  restricted  in 
quantity,  one  or  more  doses  of  purgative  medicine  ad- 
ministered, and  if  necessary,  blood  taken  from  the  arm. 
The  latter  proposition  is  applicable  only  to  plethoric  persons. 
The  upper  and  inner  surface  of  the  thigh  to  be  shaved 
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and  dusted  with  French  chalk  or  flour.  The  bed  and  all 
other  appliances  to  be  carefully  selected.  One  tourniquet 
is  applied  immediately  below  Poupart's  ligament  ;  a 
second  about  five  or  six  inches  lower  down  the  limb,  in 
fact  anywhere  where  it  will  act  efficiently,  but  pressing 
the  artery  in  the  direction  of  the  bone.  These  two  instra- 
ments  are  applied  alternately,  the  period  of  change  being 
determined  by  the  tolerance  of  pressure.  The  degi-ee  of 
pressm-e  to  be  such  as  will  considerably  reduce  the  pidsa- 
tions  of  the  sac,  but  not  to  destroy  them  :  the  pulsations 
being  perceptible  to  the  ear,  but  neither  perceptible  to 
the  eye  nor  to  the  hand.  The  two  latter  senses  appeal  to 
the  surface  of  the  tumour,  the  first  to  the  centre.  The 
object  to  be  kept  in  view  by  the  sm-geon  is  to  restrain 
the  cm-rent  through  the  supplying  vessel  to  just  such  a 
degree  as  will  allow  blood  to  pass  in  small  quantity 
only  into  the  sac  where  it  coagidates  in  layers,  separates 
from  its  red  particles,  and  becomes  adherent  in  fibrinous 
layers  to  its  inner  surface.  Then  the  sac  is  thickened, 
and  being  thickened  is  strengthened  also.  In  anaemic 
subjects  this  end  will  not  be  attained  so  readily  as  in 
persons  of  tonic  health,  and  hence  the  necessity  of 
abstaining  from  copious  depletion.  When  the  sac  hitherto 
soft  and  flabby  becomes  firm,  a  change  that  may  occur 
at  the  expiration  of  a  few  days  from  the  first  appKcation 
of  pressure,  we  infer  that  the  case  is  progressing  favourably. 

Under  these  circumstances,  it  will  not  imfrequently 
happen  that  the  limb  previously  cold  will  regain  its 
natural  temperature.  The  laminae  of  fibrin  increase  in 
thickness  till,  somewhat  suddenly,  and  without  apparent 
cause,  the  aneurism  becomes  exceedingly  painful  for  a 
period  of  a  few  hoiu'S,  and  consolidation  is  the  result.  In 
fact,  the  disease  is  cured.  The  main  artery  perhaps  retains 
its  patency  and  continues  to  supply  the  limb  until  the  case 
has  progressed  some  way  towards  its  cm-e,  when  collateral 
vessels  in  great  nimiber  become  developed  about  the  tumom- 
and  the  main  artery  is  obliterated  at  the  sac  by  the 
encroachment  of  the  coagiilum  into  its  calibre. 
Choice  of  Eveiy  variety  of  tom'niquet  has  been  pressed  into  the 
touruiquef.  ^q^-^^q  of  ^l^^jg  treatment,  and  much  of  the  comfort  of  the 
patient,  which  is  closely  allied  to  the  success  of  the  case, 
depends  on  both  the  selection  and  application  of  tlie 
instrument.    The  Dublin  sm-gcons  employ  an  instrument 
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invented  by  Dr.  Cai'te,  which  consists  of  a  frame-work 
fitting  closely  to  the  pelvis  to  which  the  double  tom-niquet 
is  fixed,  and  they  advocate  pressm-e  by  means  of  elastic 
vulcanized  india-rubber  bauds.  The  common  tourniquet 
may  be  employed  when  no  other  form  of  this  instrument 
can  be  obtained ;  or  the  Italian  tourniquet,  which  possesses 
some  good  attributes  for  the  pui-pose,  but  more  bad  ones. 
The  principle  of  the  toirrniquet  of  Di-.  Carte  is  embodied 
in  the  instrument  which  bears  my  name.  It  is,  I  conceive, 
sound  in  principle,  and  if  cai'efully  applied,  will  be  found 
in  all  respects  unobjectionable.  The  principle  demands 
steady  pressm-e,  easily  regitlated  without  fear  of  displace- 
ment ;  and,  secondly,  that  the  pressm-e  be  restricted  to 
the  one  line,  viz.,  that  under  which  the  main  artery 
passes,  all  the  rest  of  the  limb  being  left  as  free  as 
possible.  That  the  required  breadth  of  the  pad  will 
involve  both  femoral  vein  and  anterior  crural  nerve,  in 
the  treatment  for  popliteal  ai-teiy,  and  the  vente  comites, 
and  the  median  nerve,  in  the  case  of  brachial  aneurism, 
cannot,  I  conceive,  be  disputed  ;  but  the  important  fact 
to  be  obsei-ved  is,  that  no  evil  consequence  arises  from 
such  pressm-e.  There  can  be  little  doubt,  however,  that 
the  greater  the  freedom  left  to  the  venous  circulation  in 
other  parts  of  the  limb  the  better,  aud  hence  the  value 
of  the  two  instruments  I  have  refeiTed  to,  as  preferable 
to  any  others.  For  a  more  complete  report  of  the  treat- 
ment of  aneurism  by  compression,  see  Dr.  Bellingham's 
work  on  this  subject,  also  a  valuable  paper  of  his  in  the 
"Medico-Chirurgical  Ti-ansactions,"  Vol.  34.  Mr.  Tufciell's 
work  on  the  subject,  and  my  college  lectm-es  pubhshed  in 
the  Medical  Times  and  Gazette,  of  1854. 


TREATMENT  BY  LIGATURE. 

It  must  be  quite  obvious  from  the  foregoing  remarks, 
that  the  treatment  by  compression,  however  available  it 
may  be  in  cases  of  anem-ism,  in  which  the  above  con- 
ditions apply,  can  never  supereede  that  by  ligature.  It 
can  be  applicable  only  to  disease  of  arteries  which  admit 
of  the  application  of  one,  and  if  possible,  of  two  tom-ni- 
quets,  such  as  chiefly  the  femoral  and  the  brachial.  It  is 
of  doubtful  advantage  in  aneurism  of  the  carotid  artery, 
aneurismal  at  or  about  its  bifurcation,  and  equally  so 
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with  respect  to  the  axillary  artery,  consequent  on  the 
depth  of  the  subclavian  trunk  from  the  suiface.  Anem-isms 
of  the  external  and  internal  iliac  vessels  also  for  obvious 
reasons  preclude  the  resort  to  it.  While  in  similar  affec- 
tions of  the  ternary  branches  of  the  ai-terial  system,  such 
as  the  radial  and  ulnar,  posterior  and  anterior  tibial, 
there  is  less  objection  to  the  use  of  the  ligatui-e.  Some 
practical  difficulty,  however,  may  occasionally  arise  in 
cases  of  aneurism  involving  the  identical  vessels  most 
commonly  amenable  to  treatment  by  compression. 

First,  a  peculiar  hritability  of  system  sometimes  renders 
the  subject  of  disease  intolerant  of  the  restraint  of  continual 
pressure.  It  may  consist  of  a  moral  or  corporeal  in- 
aptitude,— a  temper  ill-disciplined  to  restraint,  and  in- 
tolerant of  suflPering,  that  chafes  and  frets  imder  con- 
tinuous pain,  however  slight,  in  comparison  with  the  good 
to  be  effected.  Such  a  man,  instead  of  aiding  his  sxu'geon, 
and  co-operating  with  him  in  the  treatment,  suggests 
objections,  raises  difficulties,  and  by  various  devices  which 
ill-conditioned  minds  are  too  prone  to  resort  to,  continually 
obstructs  the  progi'ess  of  his  treatment,  while  on  the  other 
hand  constitutional  m-itability  may  prevail  to  the  extent 
of  causing  erythema,  and  even  erysipelas  around  the  pad 
of  the  tom-niquet.  Such  a  case  occurred  to  myself,  and 
I  was  compelled  to  tie  the  femoral  arteiy,  after  a  second 
removal  of  the  tourniquet,  the  sUght  preparatory  pressm-e 
of  which  was  followed  by  local  eiythema  and  sweUing  of 
the  entire  limb.  Treatment  by  compression  would  not, 
I  conceive,  be  desirable  in  a  case  in  which  the  sac  was 
imqniet ;  I  mean,  if  there  existed  any  tendency,  and  very 
especially,  if  a  positive  tendency  to  pain,  or  suppm-ation, 
or  gangrene.  In  such  cases  we  should  at  once  resort  to 
the  operation  by  ligature  as  the  sm-e  method  of  bringing 
about  an  immediate  crisis,  by  taking  aU  the  pressm-e  of 
the  circulation  from  off  the  sac,  when  the  operation,  then, 
is  clearly  indicated. 
Oblique  in-  The  hue  and  direction  of  the  arteiy  being  determined 
oision.  with  exactness,  an  incision  should  be  made  over  it,  of  a 
length  proportionate  to  the  depth  of  the  vessel  from  the 
skin,  but  it  should  always  be  ample.  This  line  is  usually 
directed  to  be  made  parallel  to  the  vessel  beneath  it ; 
and  although  this  rule  has  the  sanction  of  the  highest 
authorities  in  this  countiy  and  on  the  Continent,  I  ven- 
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ture  to  suggest  a  doubt,  whether  an  important  modifica- 
tion of  tliis  practice  may  not  be  an  improvement  upon  it. 
I  abnost  invariably  adopt  an  oblique  incision,  and  generally 
at  an  angle  with  the  artery  of  about  30°,  on  the  following 
gi'ounds  :  that  in  fat  subjects  it  may  be  diificidt  to  ascer-  Advantages 
tain  the  exact  hue  of  the  vessel,  and  that,  however  true 
the  first  incision  may  be,  it  does  not  follow  in  the  coirrse 
of  a  slow  and  bloody  operation,  that  the  same  line  will  be 
preserved  ;  that  if,  from  accidental  ch-ciunstances,  the 
precise  position  of  the  artery  be  lost,  the  operator  is 
equally  uncertain  whether  he  is  dissecting  on  the  inner  or 
on  the  outer  side  of  the  vessel,  or  upon  it ;  that,  by 
dividing  obliquely  across  the  direction  of  the  vessel,  he 
acquires  a  confidence,  from  the  conviction  that  the  artery 
is  really  under  his  knife  ;  and,  lastly,  that  he  makes  an 
external  woimd,  within  which  the  ligature  needle  is  more 
readily  carried  roimd  the  artery  in  a  fat  subject,  in  which 
the  vessel  lies  deep,  than  in  a  wound  parallel  to  it.  The 
objection  to  a  directly  transverse  wound  is,  that  the  artery 
is  exposed  only  in  a  transverse  line,  and  there  is  nothing 
gained,  but  much  may  be  lost.  In  the  femoral,  brachial, 
radial,  and  ulnar,  and  posterior  tibial,  I  consider  the 
oblique  incision  to  be  an  important  element  of  success  in 
finding  the  artery  with  facility.  Take  the  example  of  the 
posterior  tibial  artery,  how  preferable  is  it,  to  make  an 
external  incision  over  this  deeply  seated  vessel  across  the 
line  formed  between  the  muscles  that  surround  it,  than  to 
endeavour  to  hit  the  exact  line,  where  the  deviation  of 
one-eighth  of  an  inch  would  carry  the  siu-geon  into  the 
substance  of  either  of  two  muscles,  neither  of  which  he 
would  be  able  to  distmguish  from  the  other  !  I  remember, 
many  years  since,  to  have  seen  a  practised  operator  totally 
fail  m  his  attempt  to  tie  the  ulnar  artery  immediately 
above  the  wrist,  from  this  difficulty. 

The  sheath  of  the  artery  should  be  cleanly  divided,  Sheath 
and  the  coats  of  the  vessel  exposed,  otherwise  we  cannot  '"^'<i«^- 
feel  confident  that  we  may  not  include  any  other  structure 
but  the  artery  itself.    If  necessary,  the  sheath  may  be 
divided  on  a  director,  but  always  to  the  smallest  possible 
extent.     Safety  is  our  first  consideration;   display,  if 
requisite,  should  follow  at  a  considerable  distance  behind. 
The  needle  should  be  selected  that  will  most  readily  Anourismai 
efifect  its  object,  which,  of  course,  is  that  of  passing  with 
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facility  arouud  the  vessel.  The  edge  of  this  instrument 
should  be  neither  too  acute  nor  too  blunt.  In  the 
attempt  to  carry  it  round  the  arteiy,  a  slight  force  only 
should  be  employed.  The  instrument  should  be  so 
finished  as  to  be  enabled  to  cut  its  way  by  a  gentle  lateral 
movement  of  the  hand.  If  too  acute  it  may  penetrate 
the  artery  or  the  vein  ;  if  too  blunt,  it  will  require  more 
force  in  its  introduction  than  the  delicacy  of  the  operation 
justifies. 

Of  aU  the  varieties  of  anem-ism  needle,  from  the  com- 
mon instrument  bearing  that  name  to  the  veiy  ingenious 
invention  of  Mr  Weiss,  which,  dividing  into  two 
j)arts,  catches  the  ligature  by  a  spring  clasp,  I 
prefer  that  here  sketched,  which  is  a  modification 
of  the  needle  invented  by  Mr.  Alcock,  but  I 
conceive  improved,  by  being  carried  out  farther 
at  the  point  than  the  needle  in  question. 

The  artery  should  not  be  unnecessarily  sepa- 
rated from  its  sheath,  from  which  it  derives  its 
vessels,  the  laceration  of  which,  if  considerable, 
may  be  presumed  to  be  injm-ious  ;  though  I 
am  inclined  to  think  more  importance  has  been 
attached  to  this  principle  than  it  merits.  I  am 
not  aware  of  any  example  of  positive  injuiy,  such 
as  secondary  hsemorrhage,  that  has  been  un- 
equivocally traced  to  the  operation  of  this  cause, 
the  evil  of  which  would  appear  still  less  imminent, 
when  we  consider  that  the  consequences  of  such 
separation  between  the  artery  and  its  sheath 
would,  under  nearly  all  circumstances,  have  ample 
time  for  the  recovery  of  their  natural  relations, 
before  the  ligature  would  separate  spontaneously 
from  the  artery  by  the  natm-al  process  of  ulcera- 
tive absorption.  But  this  argument,  although 
essentially  sound,  forms  no  justification  for  laying  aside 
the  rule  above  given,  not  to  separate  unnecessarily  the 
artery  from  its  sheath,  because  there  is  no  necessity  to  do 
so,  which  alone  is  argument  sufficient ;  but  in  opposition 
to  all  the  experiments,  and  all  the  comments  upon  them, 
a  case  might  occm-  in  which  such  a  proceeding  may  be 
injurious  ;  and,  at  all  events,  it  must  be  deemed  a  step  in 
the  wrong  direction,  and  as  such,  is  to  be  avoided. 
Superfluous     The  ligatm'e  being  passed  around  the  artery,  should  be 
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drawn  tight  witli  a  force  sufficient  to  cut  asunder  the  two  tension  of 
internal  coats.  All  force  beyond  this  is  superfluous.  The  I'S"'-'^''^- 
thumbs  should  be  employed  for  this  purpose,  around 
which  the  ends  of  the  ligatures  are  drawn,  w^hile  placed  as 
closely  as  possible  to  the  ai-teiy,  with  a  view  to  prevent 
the  unnecessary  separation  of  the  vessel  from  its  sheath. 
When  the  ligature  is  placed  around  the  artery,  and  before 
tying  it,  the  surgeon  should  examine  carefully  the  struc- 
ture about  to  be  included  in  it,  and  the  attention  of  one 
or  more  assistants  be  called  to  the  same  observance.  No 
professional  attendant  has  a  right  to  exempt  himself  from 
the  responsibility  of  an  opinion,  if  any  doubt  exist  on  the 
subject,  as  to  the  perfect  or  imperfect  completion  of  the 
operation.  Each  should  examine  the  relations  of  the 
ligatm-e  to  the  vessel,  and  express  any  doubt  that  may 
occur  to  his  own  mind,  whether  the  vessel  about  to  be 
inclosed  in  the  ligature  be  really  the  arteiy,  and  whether 
any  other  structure  than  the  artery  be  still  in  contact 
with  it.  One  end  of  the  ligature  may  then  be  divided,  and 
the  other  end  brought  through  the  outer  wound,  to  a  length 
of  about  three  inches  beyond  it.  Over  this  end,  a  piece 
of  plaster  may  be  at  once  drawn,  to  protect  it  against 
injuiy.  The  wound  may  be  united  by  the  first  intention, 
the  edges  being  brought  and  maintained  in  exact  contact. 
The  period  of  time  that  will  elapse  before  the  ligature  Separation 
comes  away,  varies  with  the  size  of  the  vessel,  and  jg  li^^'tu'-e. 
always  very  uncertain.  For  the  femoral,  from  fifteen  to 
eighteen  days  wdl  be  required  ;  for  the  brachial,  some 
days  less  ;  for  the  radial  or  ulnar,  from  eight  to  ten  days, 
and  so  on.  The  process  of  xmion  of  the  opposite  sides  of 
an  artery,  and  its  consequent  obliteration,  is,  however, 
not  to  be  determined  by  the  period  of  separation  of  the 
ligature,  which  may  be  protracted  by  other  causes 
influencing  a  remarkable  tolerance  of  its  presence  by  the 
granulations  within,  to  which  it  will  occasionally  chng 
with  tenacity  for  many  weeks.  In  his  experiments  on 
this  subject,  Mr.  Travers  has  proved  the  removal  of  a 
ligature  within  even  a  few  hours  of  the  operation  for 
applying  it,  may  be  eff"ectcd  with  safety,  and  the  entire 
obliteration  of  the  vessel  secured.  But,  as  a  general  rule,  Lig.ature 
it  is  better,  because  safer,  to  leave  the  ligature  to  come  retained, 
away  by  itself,  unless  the  period  be  a  good  deal  protracted, 
and  then  its  presence  becomes  inconvenient,  and  attempts 
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may  be  made  to  hasten  its  separation  by  artificial  aid, 
such  as  wdnding  the  extremity  around  a  roll  of  plaster, 
and  by  that  means  maintaining  permanent  extension  of 
the  thread,  or  by  tying  a  thread  of  elastic  material,  such 
as  caoutchouc,  to  the  end  of  the  ligatm-e,  and  drawing  it 
tightly  round  the  limb,  and  fixing  it  with  plaster.  At  the 
expiration  of  some  weeks,  during  which  the  process  of 
obhteration  of  the  artery  must  have  been  completed, 
there  will  be  httle  danger  in  making  this  attempt,  yet  it 
should  not  be  resorted  to  earlier,  nor  would  the  high 
authority  of  Mr.  Travers  advise,  or  I  presume  adopt, 
such  a  proceeding,  however  conclusive  his  experiments  on 
animals,  and  however  sound  his  reasoning,  in  favour  of  the 
general  safety  of  early  separation. 

An  ai-tery  may  become  aneurismal  in  a  part  of  its 
course,  so  near  to  a  large  branch,  as  to  preclude  the 
possibility  of  the  passing  a  hgatm-e  around  it  with  safety 
above  the  anem-ism,  or,  in  other  words,  between  it  and 
the  heart.  Under  these  circumstances  surgeons  endeavour 
to  obliterate  the  vessel  and  its  sac  by  means  of  a  ligature 
applied  around  the  artery,  below  the  disease,  instead  of 
above  it.  The  merit  of  this  operation  is  supposed  to 
belong  to  Brasdor,  and  it  has  been  adopted  by  Desault, 
Deschamps,  by  Su-  A.  Cooper,  more  recently  by  Mr. 
Wardrop,*  and  Dr.  Bush  of  New  York.t  It  is  not 
•  selected  as  being  a  more  eligible  operation  than  that 
usually  resorted  to  for  the  cm'e  of  aneurism,  but  simply 
as  an  alternative  in  which  the  common  operation  is 
contra-indicated  by  local  circumstances  ;  viz.,  where  the 
vessel  has  not  sufficient  length  to  admit  of  the  fonnation 
of  a  coagulum  between  the  ligatvu-e  and  the  first  great 
collateral  branch  above  it.  Such  a  condition  will  justify, 
and  indeed  compel,  the  attempt  to  obliterate  the  vessel 
by  a  ligatm'e  applied  below,  or  on  the  distal  side  of  an 
anem'ism.  Of  the  six  recorded  cases  of  this  operation, 
four  operations  were  performed  on  the  carotid,  and  two 
on  the  femoral  arteries,  immediately  below  the  groin. 
Both  the  latter  proved  fatal.  The  two  successful  opera- 
tions were  performed  on  the  carotid,  one  by  Mr.  Wardi-op 
and  one  by  Dr.  Bush. 


*  Wardrop  on  Aneurism,  1828. 

f  Dr.  Bush's  Case.    See  "Lancet,"  vol.  i. 
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It  is  proved  beyond  a  doubt,  that  a  ligature  applied 
around  an  artery  on  the  distal  side  of  an  aneui-ism,  is 
sufficient  for  the  purpose  of  establishing  a  collateral 
supply'  of  blood  to  the  limb  ;  nor  does  it  appear  that 
deficiency  of  supply  of  blood  has  attended  any  of  the 
above  cases.  But  it  is,  I  think,  obvious,  arguing,  however,  Operation  of 
from  a  somewhat  limited  experience,  that  the  circulation 
generally  and  especially  the  sac,  sustains  a  greater  shock 
from  the  operation  of  Brasdor  than  that  from  which  is 
justly  termed  the  operation  of  Hunter.  The  impulse  on 
the  sac  is  great,  the  coats  of  the  artery  become  damaged, 
and  in  one  instance  they  ulcerated.  The  operation 
of  Brasdor  will  only  be  resorted  to  in  cases  of  necessity, 
and  although  these  cases  are  not  of  very  frequent  occur- 
rence, it  will  always  retain  a  position  among  the  resources 
of  the  surgeon  in  aneurismal  disease.  It  is  applicable 
only  to  arteries  giving  oflF  no  branch,  like  the  carotid. 
The  failure  in  both  examples  in  which  the  femoral  was 
tied  high  up,  was  probably  due  to  the  cuiTent  of  blood 
being  continued  through  the  epigastric  and  circumflexa 
ilii  arteries,  while  it  was  performed  by  Mr.  Wardrop  and 
by  Dr.  Bush,  on  the  trunk  of  the  common  carotid  with 
perfect  success. 

On  the  completion  of  the  operation  for  aneurism,  the 
patient  being  removed  to  bed,  should  be  placed  in  a 
position  of  perfect  rest.    His  diet  should  be  low.  There 
is  usually  no  necessity  to  increase  the  quantity  of  clothing, 
or  to  anticipate  any  deficiency  in  the  temperatm-e  of  the 
limb,  so  rapidly  is  the  collateral  circulation  established. 
Of  the  nmnerous  untoward  consequences  enlarged  on  by 
French  authors,  as  attendant  on  operations  for  aneui-ism, 
I  know  but  of  two.    The  first  is,  that  the  temperature  of  Temjiera- 
the  limb  is  raised,  as  it  is  said,  by  reason  of  the  increased  rais^ed*^"'^'' 
cutaneous  circulation ;  a  not  very  important  symptom, 
and  greatly  exaggerated  by  report,  but  which  brings 
about  its  own  re-action  in  the  course  of  two  or  three 
days;  and,  secondly,  in  large  operations  for  this  disease  shock  of 
performed  on  vessels  near  the  heart,  and  on  them  only,  "'^  nervous 
the  nei-vous  system  appears  to  sustain  a  shock  which 
demands  immediate  attention.    The  symptoms  occmTing 
in  the  case  of  disease  of  the  subclavian  arteiy,  in  which  I 
tied  that  vessel,  were  very  formidable  and  even  alarming. 
Violent  pulsations  against  the  ligature,  and  along  the 
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course  of  tlie  aorta,  a  sense  of  suffocation  and  of  pressure, 
as  though  caused  by  the  aorta,  on  the  left  lung.  But 
these  symptoms,  more  formidable  than  any  I  had  wit- 
nessed, either  before  or  since,  yielded  to  sedatives  and  anti- 
spasmotics.  Nor  is  it  surprising  that  an  operation  which 
has  exposed  a  stnicture  so  intimately  concerned  with,  and 
so  proximate  to,  the  heart  itself,  the  susceptibility  of 
which,  even  under  natm-al  excitement,  responds  so  readily 
to  every  motion  to  which  thought  can  give  rise,  should 
give  rise  to  considerable  constitutional  distm-bance. 

Violence         I  am  inclined  to  believe,  that  it  is  to  this  violence  done 

ve^el*°  important  blood-vessel,  rather  than  to  the  throwing 

back  on  the  heart  the  hitherto  circulating  blood,  that 
these  symptoms  are  due.  In  Dr.  Mott's  case,  in  which  he 
tied  the  innominata,  not  the  slightest  indication  of  suffering 
by  the  heart  followed  the  application  of  the  ligature, 
which  might  be  expected  to  attend  the  operation  imme- 
diately, and,  indeed,  the  nervous  symjjtoms  to  which  I 
allude  do  not  usually  commence  until  some  hom-s  after 
the  artery  has  been  tied.  The  same  absence  of  symptoms 
atttended  Graefe's  operation  in  Berlin,  though  it  was 
followed  by  great  constitutional  irritation  and  fever.  In 
speculating  on  this  subject,  perhaps,  we  do  not  always 
remember  that  the  circulation  in  the  limb  is  a  good  deal 
reduced  before  the  ojieration,  as  characterised  by  the 
coldness  of  the  integuments. 

Gangrene.  Gangrene  is  an  occasional,  though  a  veiy  rare  attendant 
on  operations  for  aneurism  in  this  country.  It  would 
appear  as  a  more  frequent  result  of  similar  operations  in 
France.  Under  any  circumstances  its  extension  can  only 
be  met  by  amputation.  It  usually  commences  at  the  ex- 
tremity of  the  limb,  and  every  means  should  be  employed 

Treatment,  to  arrest  it.  Stimulants,  nutrient  food,  and  artificial  wamith 
should  be  resorted  to  most  sedulously.  The  part  shoidd 
be  covered  with  hot  flannels,  and  warmth  applied  to  the 
distal  surface.  If  these  and  similar  agents  fail  to  airest  its 
progress,  and  to  stimulate  the  enlarged  vessels  to  more 
active  duty,  the  presei-vation  of  the  hmb  becomes  hopeless. 

The  decision  as  to  the  place  for  amputation  is  a  difficult 
one.  If  the  gangi-ene  proceeds  with  rapidity  and  extends 
up  the  limb,  amputation  shoxild  be  performed  very  little 
below  the  ligatm-e  of  the  former  operation  ;  but,  on  tlie 
other  hand,  if  the  progi-ess  be  slow,  if  the  tempei-atm-e  of 
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the  limb  retain  that  of  the  rest  of  the  body,  at  least  to 
within  a  short  distance  of  the  gangrenous  surface,  the 
removal  of  the  limb  may  be  postponed,  and  eventually  as 
much  of  it  retained  as  may  be  conducive  to  the  future 
wants  and  necessities  of  the  patient. 

In  a  paper  published  in  the  41st  Vol.  of  the  Medical 
Chirurgical  Society,  Mr.  Fergusson  has  given  an  account  Treatment 
of  two  cases  of  aneurism,  which  he  treated  on  a  totally  {ati^!""''" 
new  principle  from  any  hitherto  adopted.  Mr.  Fergusson 
proposes  to  disengage  a  portion  of  the  fibrous  contents  of 
the  sac  by  rubbing  or  by  pressure  by  the  finger  or  hand, 
to  bring  such  portions  within  the  range  of  the  circulation, 
with  the  intention  of  filling  up  the  arteiy  beyond  the  sac. 
If  this  object  can  be  obtained,  the  free  current  of  blood 
through  the  vessel  on  which  the  aneurism  is  formed  is 
arrested,  and  the  sac  will  become  insulated  from  the 
circulation,  and  be  eventually  absorbed.  Such  is  the 
proposal,  and  it  now  remains  to  be  shown  how  far  success 
attended  the  experiment  performed  by  Mr.  Fergusson  in 
the  two  cases,  the  particulars  of  which  he  has  given  in  the 
above  paper.  In  the  first  example,  a  case  of  subclavian 
aneurism,  Mr.  Fergusson  pressed  the  sac  with  his  thumb. 
This  operation  was  followed  by  symptoms  involving  the 
cerebral  circulation,  from  which  the  gentleman  however 
quickly  recovered.  The  manipulation  was  repeated  at  the 
expiration  of  a  week,  but  with  more  caution.  The  result 
was  great  diminution  in  the  pulsation  of  the  arteries  of 
the  arm  below,  and  some  reduction  in  the  size  of  the  sac. 
Notwithstanding  which  the  patient  died  in  the  course  of 
about  eight  months. 

In  the  second  case,  in  which  disease  also  existed  in  the 
right  subclavian  artery,  manipulation  was  followed  by 
hemiplegia,  but  the  man  eventually  recovered.  It  would 
I  think  appear  from  the  consideration  of  these  circum- 
stances common  to  the  two  cases,  that  no  doubt  can 
reasonably  exist  of  the  separation  from  the  mass  of  a 
portion  of  the  fibrinous  contents  of  each  sac,  possibly  a 
mere  fragment,  minute  parts  of  which  must  have  been 
caiTied  up  to  the  brain,  and  there  produced  sudden  arrest 
in  the  circulation  of  the  vessels  receiving  them,* — whether 

*  As  under  other  circumstances  ;  in  tlie  manner  first  pointed  out  by 
Virchow  and  Kirkes. 
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at  the  expense  of  rupturing  other  vessels  or  not  we  do  not 
know.  The  general  belief  of  professional  men  would  be,  I 
conceive,  favoui'able  to  such  doctrine,  but  this  evidence  is 
very  uncertain  and  inconclusive.  These  considerations 
present  themselves  to  the  mind  of  the  sm-geon ;  1st, 
whether  such  manipulation,  occasioning  a  sudden  change 
in  the  composition  of  the  interior  of  the  sac  of  an  aneurism, 
can  be  obtained  by  the  means  proposed  ;  2ndly,  whether 
such  end  being  obtained  can  be  rendered  productive  of 
benefit  by  blocking  the  artery  beyond  the  sac,  and  thus 
insulating  the  aneurism  from  the  circulation  ;  and  3rdly, 
whether  the  proceeding  can  be  adopted  without  danger  to 
the  life  of  the  patient. 

As  regards  the  first  question,  nothing  but  a  separation 
of  a  portion  of  the  contents  of  the  sac  can  explain  the 
consequent  phenomena.  In  the  first  case  the  circulation 
in  the  arm  was  arrested  almost  from  the  moment  of  the 
application.  By  what  means  could  such  arrest  take 
place,  but  by  the  sudden  blocking  up  of  the  main  arteiy 
below  the  aneurism,  and  by  what  material,  but  by  fibrin 
obtained  from  the  sac  1  2ndly,  Can  such  a,  proceeding  be 
rendered  productive  of  benefit  to  the  subjects  of  anem-ism  ? 
While  it  must  be  confessed  that  the  first  experiment  of 
Mr.  Fergusson  terminated  unsuccessfully,  yet  it  cannot  be 
denied  that  the  history  of  the  case  subsequent  to  the 
operation,  involved  many  conditions  which  a  sm-geon 
would  desire  to  see  attendant  on  his  treatment  on  former 
principles,  viz.  :  diminution  of  the  sac,  and  arrest  of  the 
cu-culation  in  the  secondaiy  arterial  branches  below  the 
aneurism.  Nor  can  it  be  doubted  that  for  some  time 
the  case  gave  promise  of  a  successful  issue.  3rdly,  Can 
the  proceeding  be  adopted  without  danger  to  the  life  of 
the  patient  1 

It  must  be  recollected  that  subclavian  aneurism  is 
itself  a  som-ce  of  great  danger  to  life  under  all  conditions, 
and  therefore  we  are  not  to  estimate  its  amount  in  such  a 
case  as  though  it  were  calculated  on  the  life  of  a  person 
in  health.  Therefore  are  we  warranted  in  encroaching 
beyond  the  line  of  danger  to  effect  a  ciu-e  1  In  the  report 
of  the  cases  in  question,  it  would  appear  that,  however 
judiciously  each  operation  was  executed,  yet  the  addition 
of  more  caution  might  have  favom-ably  influenced  the 
results  of  both.    For  example,  it  might  have  been  instru- 
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mental  to  a  good  end  if  the  trunk  of  the  diseased  vessel 
had  been  compressed  between  the  aneui-ism  and  the  heart 
duiing  the  process  of  manijDulation  of  the  sac.  "  Firm 
pressui'e  over  the  scalenus  anticus  will  materially  influence 
the  cu'culation  below,  and  the  escape  of  fibrin  in  the  du-ec- 
tion  inwards  prevented.  It  must  be  allowed  that  the 
symptoms  in  each  case  were  sufficiently  alarming,  and  go 
fai"  to  prove  that  the  treatment  by  manipulation  should 
never  be  resorted  to  so  long  as  treatment,  whether  by 
pressm-e  or  by  ligature  is  available.  On  such  conditions, 
it  appears  to  me  that  the  evidence  already  afforded 
furnishes  matter  for  much  and  interesting  inquiry,  and 
that  it  may  hereafter  become  the  agent  of  much  practical 
good. 


ON  THE  TYING  OF  ARTERIES  DIVIDED  IN  WOUNDS  AND 
AMPUTATIONS. 

In  another  part  of  this  chapter  it  has  been  stated,  that 
vessels,  when  first  divided  by  the  knife  of  the  operator, 
bleed  most  freely,  contract  in  the  coui'se  of  a  few  minutes, 
and  dm-ing  the  process  of  preparing  the  woimd  for  the 
application  of  plaster  or  sutm-e,  are  scarcely  recognized  ; 
the  principle  has  also  been  strongly  urged,  that,  if  we 
desire  to  effect  early  and  permanent  imion  between 
opposite  sm-faces,  it  is  indispensable  that  we  bring  them 
into  contact  when  fi-eed  fi-om  the  intei-position  of  coagulum, 
and  that  the  presence  of  blood,  whether  in  a  cogulated  or  Necessity 
in  a  fluid  state,  is  fatal  to  union  by  the  first  intention  or  In  bSeding 
by  direct  adhesion.  Great  attention,  therefore,  should  be  arteries, 
bestowed  on  securing  all  the  divided  arteries  that  are 
likely  to  bleed,  for  the  warmth  of  the  bed  wiU  promote 
the  return  of  hjemorrhage  from  vessels  that  have  ceased 
to  bleed  while  the  wound  is  exposed  to  the  air.  We 
must  not,  therefore,  be  content  with  applying  a  ligatiire 
around  the  larger  vessels  only,  but  grapple  with  them  all, 
and  prevent  not  only  bleeding,  but  oozing  of  blood.  In 
the  case  of  a  stump  after  amputation,  eveiy  artery  should 
be  sought  for,  from  which  blood  may  trickle,  for  the 
quantity  may  increase,  after  the  edges  of  the  stump  are 
brought  together,  or  a  coagulum  may  form,  and  the 
adhesive  process  become  interrupted. 
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In  the  tying  the  bleeding  arteries  of  a  wound,  we 
usually  select  the  largest  for  the  first  ligatures.  In 
stumps,  the  main  artery  is  always  first  tied,  the  ligature 
silk  for  which  should  be  strong  enough  to  bear  con- 
siderable effort  of  tension  ;  and  in  which  a  knot  may  be 
tied,  for  the  purpose  of  identifying  it.  Other  arteries  may 
then  be  secured,  either  by  being  caught  by  the  common 
forceps,  of  which  a  modification  is  here  represented, 
invented  by  Mr.  Luke,  of  the  London  Hospital,  and 


adopted  by  Mr.  Stanley,  or  by  Assalini's  forceps,  or  by  a 
tenaculum.  If  this  latter  instrument  be  employed,  care 
should  be  taken  in  this,  as  on  all  occasions,  to  raise  upon 
the  instrument  as  small  a  portion  of  muscle  as  possible. 
It  occasionally  happens  that,  notwithstanding  our  best 
MeduUaiy  efforts,  oozing  of  blood  still  continues.  It  may  proceed, 
ixrtory.  -^^  ^j^g  ^^^^  stumps,  from  the  medullary  arteiy,  which  is 
very  difl&cult  to  arrest,  from  its  having  retracted  within 
the  sawn  margin  of  the  bone.  In  that  case,  if  the  pressure 
of  the  finger  with  some  flue  of  lint,  or  the  agency  of  cold 
air,  by  exposing  it  freely,  and  a  reasonable  allowance  of 
time,  fail  in  the  object,  the  patient  should  be  removed  to 
bed,  and  the  wound  left  open  for  some  hour  or  two.  The 
vein  also  is  a  fi'equent  source  of  difl&culty.  It  should  be 
met  by  removal  of  the  toui-niquet,  elevation  of  the  limb,  and 
the  influence  of  time,  accompanied  if  necessaiy  by  pressiu-e 
on  the  orifice.  A  few  minutes  will  generally  seiwe  this 
purpose.  If  the  bleeding  still  continue,  a  ligatm-e  may 
be  applied  around  it.  In  the  tying  of  arteries  in  stumps, 
or  other  wounds,  siifiicient  force  has  been  applied,  if  the 
inner  coats  of  the  vessel  have  been  simply  cut  asunder  ; 
any  tension  beyond  this  only  endangers  the  ligatm*e,  and 
can  answer  no  useful  pui-pose  whatever. 
Arteries  to  Where  it  is  proposed  by  the  operator  to  endeavour  to 
ciean!^  teal  a  wound  by  the  first  intention,  or  indeed,  under  any 
circumstances,  too  much  care  cannot  be  bestowed  on  the 
mode  of  tying  the  smaller  vessels.  The  forceps  should  be 
finely  pointed,  and  be  so  applied  to  the  mouth  of  the 
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vessel,  as  to  include  the  artery  alone,  and  not  the  surround- 
ing muscle  or  other  tissue.  In  this  respect,  the  forceps 
are  less  objectionable,  if  well  made,  than  the  tenaculum, 
the  curve  of  which  is  so  large  as  to  pierce  the  muscle 
at  some  distance  from  each  side  of  the  artery,  and  a 
large  piece  of  the  muscle  is  thus  coarsely  included  in 
the  hgatm-e.  It  is,  perhaps,  supei-fluous  to  say,  that 
this  portion  sloughs,  and  becomes  a  source  of  in-itation 
hereafter. 

It  will  greatly  facilitate  the  application  of  the  ligature, 
if,  when  about  to  be  drawn  tight,  the  forceps  be  laid  down 
on  the  surface  of  the  stump  or  other  wound,  and  thus 
held  at  a  right  angle  to  the  vessel.  By  this  movement 
the  ligature  may  be  kept  free  from  the  point  of  the 
forceps. 
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ON  ANEURISM  OF  THE  ARTERIA  INNOMINATA. 

The  arteria  innominata  is  from  fifteen  to  eighteen  hues 
in  length.  It  is  placed  behind  the  first  bone  of  the 
sternvun,  from  about  the  middle  of  which  it  ascends  in  an 
oblique  direction  to  the  right  sterno-clavicular  articulation, 
where  it  terminates  by  its  division  into  the  carotid  and 
svibclavian  arteries.  The  extent  of  its  elevation  above 
the  upper  edge  of  the  sternum  varies  much  in  different 
individuals.  In  many,  its  pulsation  is  quite  apparent  to 
the  extent  of  half  an  inch,  or  even  more  ;  while  in  others, 
no  part  of  it  is  perceptible  on  pressing  the  finger  into  the 
supra-sternal  fossa.  I  think  I  have  obsei-ved  the  in- 
nominata to  be  more  elevated  in  its  position  in  young 
subjects,  in  whom  its  pulsations  are  more  palpable  above 
Heiativo  the  level  of  the  sternum,  than  in  adult  age.  It  is 
auatuuiy  of.  ggpg^j-r^^gfj  from  the  stcrnum  by  the  left  vena  innominata, 
which  crosses  it  neai'er  to  its  origin  from  the  aorta  than 
•to  its  division  above,  and,  by  the  stemo-hyoid  and  thyroid 
muscles.  The  artery  lies  closely  in  contact  with  the 
trachea  behind,  and  is  placed  obliquely  upon  it.  The 
right  pleura  is  not  in  immediate  relation  with  the  ailery, 
but  hes  to  its  right  side  (i.e.,  the  right  of  the  individual). 
The  right  pneumo-gastric  nerve  is  placed  more  than  half 
an  inch  from  its  right  side  ;  and  neither  of  these  objects 
ought  to  be  exposed  in  the  operation  for  tying  it. 

Anem'ism  of  the  ai-teria  innominata  consists  in  a  simple 
dilatation  of  the  artery,  involving  its  three  coats  in  a 
greater  or  less  degi'ee  ;  but  it  contains  no  coagulum,  for 
Diagnosis  a  dilatation  of  the  entu-e  vessel.    It  may  be  dis- 

))etween  tinguishcd  fi'om  anem'ism  of  the  arch  of  the  aorta,  by 
i^imominata.  its  pulsations  being  more  elevated  towards  the  neck. 

Aneurism  of  the  upper  part  of  the  aorta  involves  the 
sternum,  which  is  gradually  absorbed  to  the  extent  of  two 
or  three  inches  down  ;  it  conveys  an  aneiu-ismal  thrill 
throughout  the  head  and  each  of  the  upper  extremities  ; 
whereas,  that  of  the  innominata  is  confined  to  the  right 
side.  Aneiu-ism  of  the  aorta,  when  of  large  size,  is  not  a 
dilatation  of  the  vessel,  nor  a  true  aneurism  ;  but  a  false 
aneurism,  in  which  the  sac  communicates  with  the  vessel 
by  a  contracted  opening,  through  which  blood  eutei-s  and 
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coagulates.  This  sac  increasing,  comes  into  contact  with 
the  sternum  and  absorbs  it.  In  that  of  the  innominata, 
the  disorganization  of  structirre  is  less  in  degree,  both 
from  its  natm-e  and  fi-om  its  locality.  In  the  latter  dis- 
ease, dyspnoea  is  of  more  frequent  occurrence,  than  in 
that  of  the  aorta,  from  its  proximity  to  the  trachea. 
Often  this  symptom,  however,  is  only  occasional ;  it  sub- 
sides and  reappears  under  excitement. 

In  the  advanced  stage,  a  difference  may  be  perceived 
in  the  condition  of  the  venous  circulation  of  the  two 
sides  of  the  neck,  in  consequence  of  the  pressure  on  the 
left  vena  innominata  by  the  artery  against  the  sternum. 
If  pulsation,  morbid  in  degi'ee,  be  felt  on  applying  the 
iinger  to  the  upper  part  of  the  sternum,  between  the 
sternal  attachments  of  the  mastoid  muscles  in  the  early 
stage  of  the  disease,  the  arteria  innominata  will  be  its 
seat,  and  not  the  aorta,  for  the  aoila  to  have  reached 
that  level,  infers  disease  of  some  standing ;  and,  sup- 
posing the  latter  vessel  to  be  the  subject  of  aneurism, 
the  sternum  must  be  involved.  A  case  in  point  came  Case, 
under  my  charge,  in  St.  Bartholomew's  Hospital,  last 
autumn.  A  woman,  aged  about  thirty-five,  was  ad- 
mitted with  supposed  aneurism  of  the  innominata.  A 
tumour  occupied  the  fi-ont  of  the  sternum,  to  the  extent 
of  about  two  inches.  She  suffered  little  from  dyspnoea  ; 
the  radial  arteries  pulsated  with  force,  and  with  the  like 
characters.  Although  the  tumour  appeared  also  above 
the  level  of  the  upper  edge  of  the  sternum,  and  encroach- 
ing on  the  neck,  it  did  not  take  the  oblique  line  of  the 
arteria  innominata,  extending  towards  the  right,  but 
occupied  the  middle  of  the  neck,  in  the  supra-sternal 
fossa  In  the  opinion  I  had  formed,  Mr.  Lawrence,  who 
had  subsequently  charge  of  the  case,  concmred.  The 
woman  died  in  the  following  December,  without  rupture 
of  the  sac.  The  disease  occupied  the  upper  part  of  the 
arch  of  the  aorta,  and  the  innominata  was  healthy. 

Cases  of  spontaneous  obliteration  of  the  innominata  are  Spontane- 
well  known  to  the  profession.  A  case  is  reported  by  ""tiou 
Pelletan,  and  a  second,  by  M.  Dan-ach,  in  which  the 
obhteration  extended  to  the  carotid  and  subclavian 
vessels,  by  which  all  doubt  as  to  the  power  of  the  col- 
lateral circulation  was  removed.  The  conviction  of  the 
truth  of  this  fact,  and  the  necessity  of  the  attempt  to 
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prolong  life  in  disease  of  the  lower  portion  of  the  carotid 
artery,  or  of  the  inner  part  of  the  subclavian  has  led  to  the 
around  °  Operation  for  tying  the  innominata.  This  operation  has 
rnriorainata.  ^^'^  been  performed  in  four  or  five  cases  ;  ancj,  although 
hitherto  no  single  case  has  proved  absolutely  successful, 
yet  life  has  been  prolonged  to  a  period  which  ai'gues  the 
great  probability  of  future  success,  should  the  operation 
be  repeated. 

Dr.  Mott.  It  was  first  undertaken  by  Dr.  Mott  of  New  York,  in 
the  year  1818.   This  patient  survived  to  the  twenty-sixtli 

M.  Graofe.  day.  The  second  case,  performed  by  M.  Graefe,  of  Berlin, 
died  ou  the  sixty-seventh  day.  Both  patients  died  of 
ulceration  of  the  artery,  and  in  both  cases  a  coagulum 
was  formed  in  the  innominata  below  the  ligatm-e.  The 
application  of  the  ligature  was  unattended  by  any  serious 
symptom,  and  the  right  arm  and  neck  obtained  an  ample 
supply  of  blood.  The  same  result  attended  a  case 
operated  on  by  Mr.  Liston,  in  which  he  tied  both  carotid 
and  subclavian  close  to  their  origin  from  the  innominata. 
Here,  also,  a  clot  formed  in  the  latter  vessel,  below  the 
ligatm-e.     I  do  not  understand  the  assertion  of  Mr. 

Mr.  Liston.  Liston,  that  in  a  ligatm'e  on  the  innominata,  "  there  is 
little  chance  of  a  coagulum  forming  on  either  side  of 
the  ligature."  This  patient  also  died  of  secondaiy 
hsemorrhage. 


OPERATIONS  FOR  TYING  THE  ARTERIA  INNOMINATA. 

The  patient  should  be  placed  on  a  table,  with  his  head 
directed  obliquely  towards  a  side  window,  admitting  a 
sufficient  quantity  of  light,  or  in  a  room  lighted  by  a 
skylight.  The  head  should  be  thrown  backwards  for  the 
pui-pose  of  rendering  the  front  of  the  neck  sufficiently 
tense.  An  incision  of  at  least  two  inches  in  length  should 
be  made  along  the  anterior  margin  of  the  left  sterno-mas- 
toid  muscle  (see  Fig.  1).  The  parts  imdemeath  this  in- 
cision are  to  be  carefully  divided,  including  the  cellular 
tissue  and  the  cervical  fascia,  of  which  two  laminae  may 
be  exposed.  At  this  stage  of  the  operation  the  patient's 
head  may  be  raised  on  a  pillow,  with  a  view  to  relax  the 
parts  hereafter  to  be  exposed.  The  sterno-hyoid  and 
thyroid  muscles  are  now  brought  into  view.  In  dividing 
the  right  muscles,  great  care  should  be  taken  to  avoid  a 
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plexus  of  veins,  descending  from  the  thyi-oid  body  and 
the  middle  thyi'oid  artery,  should  it  exist,  which  are 
placed  immediately  behiud  them.  If  these  veins  be  un-  Thyroid 
usually  large,  they  will  present  a  serious  obstacle  to  the 
progi'ess  of  the  operation ;  and  should  the  depth  and 
naiTOwness  of  the  wound  harass  the  operator,  he  should 
immediately  resort  to  a  second  incision,  made  along  the 
line  of  the  right  clavicle,  detaching  also  the  sternal  origin 
of  the  mastoid  muscle  from  the  bone.  An  assistant 
should  be  occupied  in  retaining  asunder  the  opposing 
surfaces  of  the  wound,  by  efficient  retractors ;  not  the 
edges  merely,  but  on  the  right  side  the  stemo-mastoid 
muscle,  and  on  the  left,  all  the  structures  down  to  the 
exposed  trachea.  From  this  stage  of  the  operation  there 
is  no  warrant  for  the  use  of  the  cutting-knife,  which 
may  be  laid  aside.  The  patient  should  be  directed  not 
to  swallow.  By  means  of  a  silver  knife,  the  portion  of  Silver 
the  stemo-thyroideus  below  the  part  divided  may  be 
dissected  from  its  under  surface,  and  the  left  vena  inno- 
minata  will  be  brought  into  view.  The  silver  knife, 
also  employed  in  like  manner  at  the  lower  part  of  the 
wound  on  the  right  side,  will  expose  the  origin  of  the 
common  carotid,  along  which  the  finger  should  be  passed 
downwards.  As  the  hgature  is  to  be  passed  around  the 
arteiy  above  the  part  crossed  by  the  vena  innominata, 
which  is  near  its  origin  from  the  aorta,  no  great  difficulty 
arises  from  its  presence  ;  yet  it  must  always  be  recol- 
lected that  cadaveric  dissection  gives  a  very  imperfect 
idea  of  the  size  of  veins  actually  engaged  in  the  sei-vice  of 
the  cu'culation. 

The  artery  being  exposed  by  the  cautious  separation 
of  the  cellular  tissue  aroimd  it,  the  needle  should  be 
applied  to  its  right  side,  as  close  as  possible,  for  the 
piu-pose  of  avoiding  the  right  vena  innominata,  and 
carried  closely  roimd  the  back  of  the  artery,  to  avoid 
filaments  of  the  cardiac  nerves,  one  of  which,  however, 
descends  on  its  anterior  smface. 

Tt  is  presumed  that  the  reader  is  aware  of  the  gi-eat  irroguifir 
irregularity  attending  the  origin  of  the  branches  from  the  voS"*^ 
arch  of  the  aorta.    Should  such  irregularity  prevail  in 
the  case  under  operation,  the  operation  should  still  be 
carried  on  to  its  conclusion,  as  no  ordinary  variety  would 
militate  against  it.    If  two  vessels  arose  from  the  arch, 
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instead  of  the  single  innominata,  the  ligatm-e  would 
necessarily  be  placed  around  the  vessel  pointing  to  the 
aneurism.  If  the  middle  thyroideal  artery  exist,  it 
must  be  exposed  during  the  operation.  Shoidd  it 
appear  to  come  from  the  innominata,  a  ligature  should 
be  passed  around  it.  It  does  not,  however,  frequently 
exist  at  all,  at  least  not  more  than  once  in  eight  or 
ten  persons,  and  then  usually  arises  from  the  arch  of 
the  aorta. 

The  artery  may  be  tied  at  a  distance  of  a  quarter  of  an 
inch  from  its  bifurcation.  The  wound  carefidly  cleansed 
of  coagulum,  if  necessary,  and  the  sternoid  muscles  re- 
placed, may  be  united  by  suture,  and  adhesive  plaster  ; 
one  end  of  the  ligature  being  brought  out  through  it  to 
the  length  of  two  or  three  inches. 

For  this  operation  fom-  assistants  are  requisite  ;  two  of 
whom  wiU  be  directly  engaged  in  the  operation.  The 
instra-  instruments  required  are  scalpels,  forceps,  a  silver  knife, 
'luired'^  a  well-made  and  firm  director,  and  a  flexible  director, 
two  pairs  of  retractors,  with  handles  of  sufficient  length 
to  prevent  the  hands  of  the  assistant  from  obstructing 
the  movements  and  operations  of  the  principal,  and  tkree 
or  four  kinds  of  aneurism  needles,  two  kinds  of  ligature 
silk,  the  largest  kind  of  which  should  be  employed  for 
the  arteiy,  and  a  finer  ligature  for  any  wounded  vein,  or 
minute  arteries,  should  it  be  deemed  requisite  to  tie  them. 
The  gi-eatest  difficulty,  I  apprehend,  in  this  operation, 
ijie.\.us.  consists  in  the  presence  of  the  really  large  veins,  fonning 
a  thyroideal  plexus  upon  the  trachea ;  one  of  which  was 
divided  in  Dr.  Mott's  case,  materially  obstnictuig  the 
progress  of  the  operation.  Should  it  be  necessaiy  to 
make  the  division  of  the  origin  of  the  stemo-mastoid 
muscle  from  the  clavicle,  as  well  as  fi'om  the  sternum, 
great  care  should  be  bestowed  in  the  division,  lest  the 
transversalis  coUi  vein  be  wounded.  The  division  shoidd 
be  made  slowly,  from  above  downwards.  A  branch  from 
the  transversalis  colli  ai-tery  often  enters  the  sterno- 
mastoid  muscle  near  its  origin. 
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OPERATIONS  FOR  TYING  THE  SUBCLAVIAN  ARTERY. 

From  the  summit  of  the  arteria  innominata,  the  right  ^j^^J^^j^y 
subclavian  proceeds  upwards  and  outwards,  to  the  upper  the  subcia- 
border  of  the  first  rib.  On  passing  over  the  rib  it  is  artery, 
covered  by  the  scalenus  anticus  muscle.  It  then  bends 
downwards,  and  at  the  lower  border  of  the  rib  it  receives 
the  name  of  axillary.  The  first  portion,  placed  on  the 
inner  or  tracheal  side  of  the  scalenus,  is  about  one  inch  in 
length  ;  the  second  portion,  or  that  behind  the  scalenus, 
about  three  quarters  of  an  inch  ;  the  third  portion,  or  that 
on  the  outer  side  of  the  muscle,  is  also  about  an  inch.  The 
two  subclavian  arteries  con-espond  in  their  course  in  the 
second  and  third  stages,  but  not  in  the  fii-st.  On  the 
right  side  the  subclavian,  in  its  first  stage,  rises 
obliquely,  at  an  angle  of  about  45°  to  the  vertical  line. 
It  is  placed  in  front  of  the  root  of  the  right  lung ;  it  is 
crossed  by  the  pneumo-gastric  nei^ve ;  the  right  vena 
innominata  descends  in  front,  but  to  the  right  side  of  it. 
The  internal  jugadar  vein  crosses  it,  close  to  the  scalenus. 
The  fii-st  stage  of  the  left  subclavian  arteiy  is  placed 
longitudinally,  arising  from  the  arch  of  the  aorta  ;  diverg- 
ing a  little  from  the  left  carotid,  it  ascends  from  behind 
the  left  pleura  and  lung,  nearly  in  a  vertical  du-ection, 
having  the  corresponding  pneumo-gastric  nei-ve  nearly 
parallel  to  it,  and  on  its  right  side.  The  left  vena  inno- 
minata crosses,  thi-ee  or  four  lines  in  front  of  it,  close  to 
its  origin  from  the  aorta.    Its  length  is  about  two  inches. 

In  the  second  stage  of  their  course,  the  subclavian 
arteries  pass  behind  the  scalenus  anticus,  on  the  front  of 
which  the  phrenic  nerve  is  closely  adherent,  descending 
along  the  line  of  the  muscle  into  the  chest.  In  the  third 
stage,  the  subclavian  vein  lies  close  in  front,  but  below 
the  arteiy ;  and  the  axillary  plexus  of  nerves  is  placed 
immediately  above  and  behind  it.  The  lowest  branch 
of  the  plexus  has  been  repeatedly  tied,  in  place  of  the 
artery. 

From  the  first  or  inner  portion  of  the  subclavian 
artery,  there  arise  three  large  branches  ;  viz.  the  verte- 
bral, internal  mammary  and  thyroid  axis.  Two  smaller 
vessels  also  arise  from  it  when  passing  behind  the  sea- 
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lenus ;  viz.  the  cervicalis  pi-ofunda,  and  superior  inter- 
costal. Of  these  branches,  the  thyroid  axis  produces  two 
secondary  branches,  the  transversalis  coUi,  and  supra 
scapular,  which,  crossing  the  scalenus  muscle  and  phrenic 
nerve,  enter  and  pass  transversely  across  a  triangular  space, 
almost  parallel  to  the  main  trunk.  This  small  triangle  is 
formed  by  the  outer  side  of  the  scalenus,  by  the  omo- 
hyoideus,  and  the  base  is  completed  by  the  first  rib. 

Aneurism  of  the  subclavian  artery  is  a  rare  disease, 
when  compared  either  with  that  of  the  aorta,  or  with  that 
of  the  axillaiy  artery.  The  part  of  the  vessel  least 
exempt  from  morbid  changes  is  the '  third  stage  of  the 
vessel,  or  that  lying  on  the  first  rib.  A  pulsation  is  felt 
in  this  situation  of  a  true  aneurismal  chai'acter,  com- 
mencing clearly  above  the  clavicle,  and  occupying  the 
space  between  the  clavicular  border  of  the  mastoid 
muscle  and  the  anterior  edge  of  the  trapezius,  influencing 
the  circulation  of  the  arm,  so  as  to  render  the  piilsation 
in  all  the  vessels  of  the  fore-arm  more  or  less  indistinct. 
As  the  disease  advances,  the  aneurismal  tumour  rises  up 
in  a  conical  form,  projecting  considerably  above  the  level 
of  the  clavicle.  The  arm  then  becomes  benumbed,  and 
sensation  is  imperfect.  The  fingers  are  pale  or  livid,  as  the 
circulation  becomes  more  and  more  inteiTupted,  whde  the 
numbness  in  the  Umb  is  the  result  of  pressure  on  the 
axillary  plexus,  lying  side  by  side  with  the  trunk  of  the 
artery. 

In  Mr.  Colles's  case  the  right  subclavian  artery  was 
tied  on  the  inner  side  of  the  scalenus,  for  anemnsm  of 
that  artery  beyond  the  scalenus.  The  operation  was  a 
protracted  one.  The  hgatm-e  was  not  tightened  till  the 
foirrth  day.  The  patient  died  on  the  ninth.  »  If  the 
disease  for  which  this  operation  was  performed  had  been 
submitted  to  Mr.  CoUes's  observation  at  an  eai-lier  stage, 
and  before  it  had  so  largely  encroaclied  on  the  supra-cla- 
vicular region,  he  would  have  adopted  the  less  com- 
plicated operation,  and  probably  with  a  more  successful 
result. 

In  operations  upon  the  subclavian  artery,  judging  from 
the  almost  unvaried  failm-e  that  has  followed  the  attempt 
to  obliterate  the  artery,  by  applying  a  ligatm-e  around  it 
on  the  inner  or  tracheal  side  of  the  scalenus  muscle,  it 
is  of  the  utmost  importance  in  these  cases  of  disease  of 
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the  subclavian  artery  in  its  third  stage,  to  tie  the  vessel 
on  the  outer  side  of  the  scalenus,  before  tlie  tumour  has 
reached  a  size  sufficiently  great  to  occupy  the  entire  space 
up  to  the  level  of  the  scalenus  muscle.  Subclavian 
anem-ism  more .  frequently  commences  at  a  distance  from 
that  muscle,  than  close  to  it,  and  by  an  eai-ly  operation, 
the  artery  may  be  secm-ed  on  the  external  side  of  the 
muscle.  Of  late  years  the  subclavian  artery  has  been 
repeatedly  tied  with  success  for  axillary  anem-ism,  in 
which  the  disease  occupies  the  higher  part  of  the  axillary 
cavity,  extending  upwards  fifom  the  subclavicular  into 
the  supra-clavicular  regions.  The  operation  for  tying  the 
artery  on  the  inner  side  of  the  scalenus,  corresponds  so 
closely  with  that  on  the  innominata,  that  further  detail 
woidd  be  superfluous. 

In  aneurism  of  the  innominata,  the  operation  of  Brasdor 
has  been  successfully  revived  by  Mr.  Wardrop.* 

If  the  disease  of  the  subclavian  on  the  outer  side  of  Division  of 
the  scalenus  do  not  encroach  too  closely  on  the  muscle,  anUcus.^ 
an  attempt  may  be  made  to  tie  the  artery  while  passing 
behind  it.  This  opei-ation  was  suggested  by  Dupuytren, 
and  requires  an  external  incision,  which  will  necessarily 
include  the  clavicular  portion  of  the  mastoid  muscle.  Its 
difficulty  consists  in  dividing  the  scalenus  without  injury 
to  the  phrenic  nerve,  and  the  two  arterial  branches  of 
the  thyroid  axis  that  usually  cross  this  muscle.  If  this 
attempt  be  practicable,  it  is  very  preferable  to  the  opera^ 
tions  practised  on  the  first  stage  of  the  subclavian,  and 
most  especially  on  the  artery  of  the  left  side,  which  is  one 
of  the  most — if  not  the  most  —  difficult  operations  on 
the  arterial  system.  I  know  of  no  case  of  its  successful 
resxdt  on  record. 

In  1809,  the  subclavian  artery  was  first  tied  in  St.  Mr.  Rams- 
Bartholomew's,  by  Mr.  Ramsden,  for  axillary  aneurism. 
Great  difficulty  presented  itself  in  the  attempt  to  turn 
the  needle  roimd  the  artery,  consequent  on  the  limited 
size  of  the  wound,  combined  with  its  gi-eat  depth.  The 
patient  lived  five  days,  and  died  from  exhaustion.  In 
1811,  the  artery  was  again  tied  for  axUlaiy  aneurism,  by 
Sir  W.  Blizard,  without  difficulty  in  passing  the  needle 
round  the  vessel.     The  subject  died  on  the  fom-th  day. 


*  See  Wardrop  on  Aneurism. 
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The  first  successful  case  occurred  to  Dr.  Post  of  New 
Yoi'k,  who  tied  the  subclariaa  arteiy  for  axillary  aneu- 
rism, in  1817,  and  a  second  case  in  1820  :  it  was  also 
successfully  performed  for  the  same  disease  by  Mr. 
Liston.  Within  the  last  thirty  years  it  has  been  per- 
formed, with  a  varied  result,  by  many  eminent  sm-geons, 
both  in  England  and  abroad,  but  in  the  aggi-egate  of 
which,  the  ultimate  recovery  of  the  patient  has  not 
predominated. 


OPERATION  FOR  TYING  THE  SUBCLAVIAN  ARTERY  ON 
THE  OUTER,  SIDE  OF  THE  SCALENUS  MUSCLE. 

Operation.  The  patient  shovild  be  seated  in  a  chair,  reclining  back- 
wards. This  position  is  so  preferable  to  the  horizontal 
one,  that  although  nearly  incompatible  with  the  employ- 
ment of  chloroform,  it  should  be  adopted.  If  possible, 
the  trunk  of  the  patient  should  be  in  some  manner 
further  supported,  to  prevent  the  consequences  of  possible 
syncope.  The  abdomen  should  be  fixed  by  a  broad 
roller  to  the  back  of  the  chair.  It  is  recommended  that 
an  incision  be  made  fi-om  two  to  three  inches  along  the 
line  of  the  clavicle,  inclucUng  its  middle,  and  the  outer 
portion  of  its  inner  third  (see  Fig.  1),  the  integuments 
over  which  should  be  forcibly  drawn  downwards  by  the 
left  hand  of  the  operator.  When  the  tension  is  re- 
moved, the  incision  is  found  to  occupy  a  line  of  about 
Division  of  half  an  inch  above  the  clavicle.  Some  difierence  of 
mastoi'ci"^^  opiuiou  appears  to  prevail  on  the  necessity,  or  other- 
muscle,      wise,  of  dividing  the  fibres  of  the  mastoid  muscle.  Mr. 

Hodgson  considers  this  division  will  not  facihtate  the 
progress  of  the  operation.  Mr.  Aston  Key  made  this 
division,  as  he  conceived,  with  great  advantage,  in  a 
case  under  operation.  The  truth  is,  that  the  necessity 
for  dividing  the  fibres  of  this  muscle  will  mainly  de- 
pend on  the  extent  of  its  attachment  to  the  collar- 
bone. It  is  no  infrequent  occmTcnce,  to  find  the  mas- 
toid and  trapezius  muscles  investing  almost  the  entire 
length  of  the  bone,  and  I  have  repeatedly  found  the  two 
muscles  in  contact  nearly  at  its  centre.  Under  similar 
relations  the  necessity  for  dividing  not  one  only,  but  both 
these  muscles,  becomes  indispensable  ;  and  as  a  general 
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nile  in  the  performance  of  this  operation,  I  confess  I  am 
inclined  to  differ  from  the  ojiinion  entertained  by  Mr. 
Hodgson  on  this  subject. 

The  upper  edge  of  the  wound  shoidd  be  now  raised, 
and  the  platysma  completely  divided.  The  edges  should 
be  di-awn  asunder  and  the  base  of  the  wound  carefully 
dissected,  and  the  strong  fascia  of  the  region  being  divided, 
the  omo-hyoideus  will  be  brought  into  view  at  the  upper 
part  of  the  wound.  The  finger  should  now  be  applied 
for  the  piu^ose  of  ascertaining  the  exact  locality  of  the 
arteiy,  which  is  readily  detected  by  its  pulsation  when 
felt ;  the  cellulai-  sheath  around  it  may  be  carefully 
divided,  and  the  parts  rather  torn  asimder  than  cut. 
When  this  process  is  completed,  the  scalenus  muscle,  the 
arteiy,  and  the  lower  branch  of  the  axillary  plexus  will 
be  brought  into  view.  The  nei-ve  lies  above  the  artery 
and  the  muscle  internal  to  it.  If  the  cellular  tissue  on 
the  fi'ont  of  the  scalenus  be  pressed  inwards,  the  phrenic 
nei-ve  will  be  exposed.  The  facility  with  which  a  ligature 
wiU  be  passed  underneath  the  arteiy  depends  on  two 
causes :  fii-st,  the  degi'ee  of  elevation  of  the  shoulder, 
consequent  on  the  advanced  stage  of  the  disease  of  the 
axillaiy  arteiy,  and,  second,  on  the  dimensions  of  the 
wound.  The  first  difficulty  is  a  very  large  one,  and  to  it.  Difficulty  of 
in  some  considerable  degree,  may  be  ascribed  the  lentrth 

Ox-  ■    I         1    1        1  .  ugatm'e. 

ot  time  occupied,  and  the  obstniction  met  with,  by  so 
many  operators  on  this  vessel.  The  artery  lies  at  the 
bottom  of  a  contracted  wound,  triangular  in  form,  the 
apex  of  which  is  represented  by  the  artery  itself,  and  the 
base  by  the  first  incision,  and  of  which  the  depth  may  be 
thi-ee  inches  or  more.  Under  usual  circumstances,  when  Depth  of  the 
free  from  disease,  the  subclavian  arteiy  at  this  place  lies  artery  ia 
one  inch  and  a  half  from  the  sm-face,  and  if  the  length 
of  the  first  incision  be  Hmited  to  the  intei-val  of  the 
mastoid  and  trapezius  muscles,  the  difficulty  of  passing  a 
ligature  around  the  artery  must  be  great  indeed.  The 
records  of  past  operations  point,  however,  to  a  great 
variation^  m  the  degi-ee  of  this  difficulty.  In  Mr. 
Ramsden  s  case  it  was  almost  insuperable,  and  the  same 
evil  has  beset  the  path  of  other  sm-geons,  by  whom,  how- 
ever. It  has  been  met  by  improved  mechanism,  and  by 
maturer  preparation. 

On  the  length  of  the  outer  wound,  and  on  the  means  o„tor 


258 


OPERATIVE  SURGERY. 


wound  ns 
large  iis 
possible. 


Opcrtition 
performed 
by  myself. 


Juffiihir 
■veiu. 


Ligature 
mure  easily 
applied. 


of  making  it  of  sufficient  length,  the  surgeon  should 
bestow  his  best  attention.    The  narrow  limits  afforded  to 
the  operator  by  the  above  incision  have  always  presented 
to  my  own  mind  a  positive  objection  to  this  fonn  of 
operation,  and  a  case  reqiiiiing  a  ligature  around  the  sub- 
clavian artery,  in  the  year  1841,  enabled  me  to  test,  on 
the  living  subject,  the  superiority  of  a  different'  form  of 
external  incision.    The  incision  I  refer  to,  instead  of 
being  nearly  parallel,  is  almost  transverse  in  its  relation 
to  the  artery,  and  renders  any  considerable  division  of  the 
mastoid  muscle  needless.  The  incision  is  made  in  an  arched 
form  (see  fig.  1),  and  is  commenced  about  two  and  a  half 
or  three  inches  above  the  clavicle,  upon,  or  immediately 
on  the  outer  edge  of,  the  mastoid  muscle.    This  incision 
is  carried  slightly  outwards  and  downwards,  towards  the 
acromion,  and  then  cm'ved  inwards,  along  the  clavicular 
origin  of  the  mastoid  muscle.    Its  extent  in  the  direction 
of  the  acromion  must  depend  on  the  situation  of  the 
external  jugular  vein,  the  com'se  of  which  varies  in 
different   individuals.     This  vein  crosses    the  mastoid 
muscle  in  an  oblique  course,  downwards  and  outwards, 
and  dips  in  behind  the  clavicle,  at  a  distance  from  the 
outer  border  of  the  clavicular  origin  of  the  muscle, 
vaiying  from  half  an  inch  to  an  inch  and  a  half.    It  is 
desirable  to  avoid  it,  in  either  form  of  operation,  although 
no  evil  has  arisen  from  its  division  in  that  usually  prac- 
tised.   Should  the  jugular  descend  along  the  outer  border 
of  the  muscle,  which  is  not  common,  either  the  vein  must 
be  divided,  or  the  flap  be  dissected  from  off  it.  When 
the  flap  is  reflected  sufficiently  inwards  with  the  platysma 
muscle,  and  the  cervical  fascia  and  celliUar  tissue  sepa- 
rated, by  being  torn  asunder,  the  subclavian  artery  is 
seen  emerging  from  behind  the  scalenus  and  entering  the 
triangle  bounded  by  that  muscle,  the  omo-hyoideus,  and 
the  first  rib,  and  the  lower  bi'anch  of  the  axillary  plexiis 
and  the  transversalis  colli  are  exposed  to  view.    In  this 
fonn  of  the  outer  wound,  the  difficulty  of  passing  a 
ligatm'e  round  the  vessel  is,  I  conceive,  considerably 
lessened,  in  consequence  of  its  direction  being  trausvei*se 
to  the  com'se  of  the  arteiy,  and  sufficient  space  is  obtained 
for  the  introduction  of  the  needle  beneath  the  ai-tery.  A 
small  portion  of  the  claviculai-  origin  of  the  mastoid 
muscle  may  be  divided  if  necessary.     The  difficulty  of 
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the  operation  is  but  little  increased,  even  supposing  the 

uiteiTal  between  the  mastoid  and  trapezius  muscles  to  be 

limited,  for  the  incision  runs,  as  it  were,  parallel,  rather 

than  transversely,  to  them.    I  conceive  also,  that  benefit 

is  obtained  by  an  incision  which  does  not  involve  the 

venous  system  of  the  parts  divided,  the  evil  of  which,  if 

not  considerable  as  regards  the  question  of  loss  of  blood,  Lesa  venous 

is  sufficiently  gi'eat  in  reference  to  the  necessary  obstruc-  rrhage. 

tion  to  the  progress  of  the  operation,  by  filling  the  wound 

with  blood,  and,  assm-edly,  the  vertical  arched  incision  I 

recommend,  has  this  advantage. 

The  above  case  of  aneurism  has  not  been  published, 
and  I  proceed,  therefore,  to  detail  it  from  notes  taken  at 
the  time,  excluding  such  particulars  as  are  uTelevant  to 
my  present  purpose. 

In  the  month  of  January,  1841,  I  was  consulted  by  the  Case  of 

Rev.  Mr.  P  ,  for  munbness  of  the  left  hand  and  ann,  axmiry 

which  had  existed  for  a  period  of  about  two  months.  He 
had  obsei-ved  it  also  to  be  more  susceptible  of  cold  than  operatiou. 
the  opposite  limb,  and  that  it  required  the  application 
of  artificial  warmth  to  enable  him  to  use  it  while  dressing. 
The  hand  was  pale,  more  especially  that  part  which  is 
supplied  by  the  median  nerve,  the  little  and  ulnar  half  of 
the  ring-finger  being  afi"ected  in  a  less  degree.  No  pulsa- 
tion was  felt  in  the  radial  artery.  The  brachial  artery, 
especially  at  the  lower  part,  beat  languidly,  and  pain  was 
felt  in  pressing  the  finger  along  the  track  of  the  vessels. 
Above  the  clavicle,  just  half  way  between  the  two  ex- 
tremities of  the  bone,  I  perceived  a  small  tumovu*,  pul- 
sating synchronously  with  the  heart,  about  the  size  of 
half  a  hen's  egg.  Its  contents  were  partly  fluid  and 
partly  solid.  Pressure  on  the  tumour  reduced  it  greatly 
in  size,  and  stopped  the  cuculation  in  the  brachial  artery. 
I  could  trace  the  line  of  the  trunk  of  the  vessel  above  the 
tumom-,  to  the  extent  of  three-quarters  of  an  inch  upwards, 
to  the  scalenus  muscles. 

On  the  following  day  a  consultation  with  Sir  B.  Brodie 
determmed  the  necessity  of  an  early  operatiou,  and  in 
this  opmion  Mr.  Travers  also  concurred. 

On  Mr  P  's  return  to  town,  after  a  necessary 

absence  of  four  days,  I  found  the  tumom-  had  in- 
creased one-third  in  size,  and  the  numbness  in  proportion, 
and  It  had  encroached  in  the  same  degree  on  the  trank  of 
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the  artery  above.  He  suffered  considerable  pain  along 
the  side  of  the  neck  and  arm,  particularly  when  in  a 
recumbent  position.  The  peculiar  situation  of  the  aneu- 
rism, involving  the  portion  of  the  vessel  which  lies  on 
the  lower  edge  of  the  first  rib,  and  yet  more  subclavian 
than  axillary,  and  the  positive  advance  of  all  the  symp- 
toms during  the  short  period  of  fom'  days,  determined  me 
to  perform  the  operation  immediately ;  for  I  considered, 
that  if  deferred,  sufficient  space  would  not  be  left  to  apply 
the  ligature  with  safety  around  the  arteiy,  without  de- 
taching or  dividing  the  scalenus  anticus  muscle,  a  com"S(! 
I  did  not  look  upon  with  indifference,  notwithstanding  its 
recommendation  by  Baron  Dupuytren. 

I  performed  the  operation  on  the  26  th  of  January, 
assisted  by  Sir  B.  Brodie  aud  other  gentlemen. 

I  commenced  an  arched  incision  about  three  inches 
above  the  clavicle,  close  to  the  outer  border  of  the 
sterno-mastoid  muscle,  and  carried  it  a  little  outwards, 
cui'ving  it  in  towards  the  clavicular  origin  of  the  muscle 
{see  fig.  1),  which  I  exposed  to  somewhat  more  than  half  its 
length.  This  flap,  convex  towards  the  acromion,  I  reflected 
inwards  with  the  platysma  muscle.  A  little  careful 
dissection  with  a  blunt  silver  knife  exposed  the  lower 
belly  of  the  omo-hyoideus  muscle,  aud  a  portion  of  the 
sac,  through  the  walls  of  which  the  pulsations  of  the 
artery  were  visible.  On  the  inner  side  of  the  base  of  the 
wound,  the  external  border  of  the  scalenus  was  also 
exposed,  and  by  tearing  away  the  cellular  tissue  in  this 
space,  by  means  of  a  blunt  hook  and  a  silver  knife, 
the  transversalis  coUi  and  supra  scapular  ai-teries  were 
brought  distinctly  into  view,  arising  from  the  thyi'oid 
axis  within  the  scalenus  muscle,  and  proceeding  outwai-ds 
across  the  wound  to  their  destination.  Above  the  trans- 
versalis colli  was  felt  the  subclavian  ai'teiy,  and  above  the 
artery  were  seen  the  lower  branches  of  the  axillaiy  plexus 
of  nerves.  The  vein  was  not  seen.  I  divided  the  cellular 
tissue  covering  the  artery,  fairly  exposed  it,  and  foimd  it 
perfectly  healthy.  Having  slightly  detached  it  fi-om  the 
rib,  I  had  no  diffictdty  in  passing  around  it  an  armed 
needle,  and  encircling  the  A^essel  with  a  ligature  at  a 
quarter  of  an  inch  on  the  outer  side  of  the  soxleuus.  On 
pressing  the  artery  at  the  situation  of  the  ligature  all 
pulsation  in  the  sac  ceased  :  I  then  tied  the  thi-ead.  The 
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quantity  of  blood  lost  did  not  exceed  one  drachm. 
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The 


A.  Subclavian  artery.       B.  Brachial  plexus.      C  Transversalia  colli  artery. 
D.  Omo-hyoid.      E.  Sterno-mastoid  (reflected).       F.  Scalenus. 


Two  hours  after  the  operation,  Mr.  P 


complained  Nervous 


of  a  sense  of  pain  in  the  region  of  the  sac,  and  of  the  sy™?*"™"' 
ligature  about  the  artery,  and  shooting  pain  towards  the 
heart,  and  along  the  external  jugular  vein,  difficulty  of 
swallowing,  and  pain  down  the  inner  side  of  the  arm. 
The  temperatm-e  of  the  limb  was  somewhat  increased. 
Pulse  dm-ing  health  58,  now  70.  Two  hours  later, 
catching  of  the  breath,  with  frequent  sighing.  Con- 
siderable difficidty  of  swallowing,  as  though  caused  by 
the  presence  of  some  body  pressing  upon  the  oesophagiis 
in  the  situation  of  the  origin  of  the  subclavian  trunk 
from  the  aorta.  This  sensation  he  described  most  precisely. 
Pulae  84  and  full. 

These  unpromising  symptoms  remitted  under  the 
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influence  of  a  large  dose  of  nitre,  and  tincture  of  henbane. 
His  body  was  bedewed  with  perspiration,  and  his  breath- 
ing became  more  regular.  The  temperature  of  the  limb 
was  stiU  increased  above  the  natural  standard.  He 
perspired  copiously  through  the  night,  which  was  passed 
without  sleep. 

Dyspnoea.  On  the  following  night  he  was  again  attacked  with 
difficulty  both  of  breathing  and  of  swallowing,  and  pain 
along  the  arm.  I  repeated  the  niti-e  and  henbane. 
Bowels  relieved  by  injection.  On  the  third  day  he 
suffered  from  continued  cough,  with  difficulty  of  breath- 
ing :  his  countenance  was  anxious  ;  his  sense  of  weakness 
was  veiy  gi-eat.  Tinctm-e  of  henbane  one  drachm.  On 
the  fom-th  day,  had  slept  for  three  hours.  Cough.  Had 
awoke  witli  night-mare,  and  a  tingling  sensation  in  the 
left  hand.  He  was  now  placed  on  a  water  bed,  to  which 
may  be  attributed  a  severe  attack  of  general  rheimiatism, 
accompanied  by  pains  about  the  loins  and  sacrum,  and 
shooting  pains  down  the  legs.  Colchicum  and  Dover's 
powder  prostrated  him.  His  m'ine  became  very  high 
colom-ed  and  scanty.    He  was  removed  on  to  a  feather 

Chronic      bed.    The  wound  had  healed  by  the  eighth  day.  These 

^  ' symptoms  were  followed  by  a  painful  attack  of  chronic 
phlebitis  of  the  left  leg  and  thigh,  and  the  foot  became 
large  from  oedema.  This  disease  affected  the  saphena, 
major  and  minor,  the  femoral,  and  even  the  external 
iliac  vein,  and  was,  at  its  height,  so  severe,  as  to  create 
some  alarm  in  my  mind  as  to  my  patient's  recovery. 

I  excoriated  the  surface  with  hot  water  over  the  track 
of  the  vessels,  and  rubbed  in  an  ointment,  composed  of 
one  drachm  of  unguentum  hydrai'gyi-i,  and  twenty  grains 
of  extract  of  opium.  He  took  internally  two  grains  of 
calomel,  and  one-eighth  of  a  grain  of  moi-phia.  This  I 
repeated  each  night,  roUiug  the  thigh  in  flannel. 

This  treatment  proved  successful,  and  at  the  expiration 
of  a  week  he  had  lost  all  sense  of  tenderness  over  the 
veins,  and  the  oedema  subsided. 

On  the  thirty-second  day  Mr.  P.  complained  of  pain  in 
the  left  arm,  and  I  obsei-ved  the  basilic  vein  to  be  the 
seat  of  the  same  disease  as  Itad  attacked  the  veins  of  the 
leg.  I  treated  it  with  the  blue  ointment  and  opium,  and 
with  the  same  success. 

Sac  roducod.     In  the  mean  tune  the  sac  became  gi'eatly  reduced  in 
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size,  and  the  hand  had  regained  its  sensibility  and  its  ^®^p.^'''''" 
temperatm-e.  The  Hgature  continued  firm  ;  but  though  storeJi" 
unwilling  to  employ  any  kind  of  force,  I  drew  it  obliquely 
in  all  directions,  and  wound  it  around  a  small  roller  of 
plaster.  I  felt  satisfied  that  it  was  not  detached  from 
the  old  vessel,  because  it  rose  and  fell  with  the  first  rib 
in  every  act  of  respfration. 

I  removed  it  on  the  forty-seventh  day,  without  force, 
and  without  the  escape  of  a  di-op  of  blood.  The  depth  of  on^forty- 
the  wound,  as  indicated  by  the  length  of  the  ligature,  seventh  day. 
was  one  inch  and  an  eighth.  The  pulsation  in  the  radial 
artery  retm-ned  on  the  fifty-fii-st  day.  At  the  present 
date,  which  is  nine  years  after  the  operation,  Mr.  P. 
has  had  no  return  of  disease,  and  is  in  possession  of  good 
health. 

Many  forms  of  needle  have  been  invented  by  surgeons, 
as  well  as  by  instrument  makers,  to  obviate  the  occa- 
sional difficulty  of  passing  the  thread  aroimd  the  sub- 
clavian, and  other  arteries.  That  which  I  employed  in 
the  above  case  was  a  modification  of  the  needle  recom- 
mended by  Mr.  Alcock,  in  which  the  cm^ved  part  is  made 
spiral,  not  unhke  the  form  of  a  portion  of  a  corkscrew. 
See  page  236. 

It  is  of  the  utmost  importance  that  the  artery  be  Nerve  liaWe 
clearly  exposed  to  the  view,  not  only  of  the  operator,  but  t°keu'for 
of  his  assistants.     Unfortunately  the  lowest  branch  of  the  ai-tery. 
the  axillary  plexus,  which  lies  in  immediate  contiguity 
with  the  artei-y,  when  it  has  passed  the  scalenus,  has  been 
mistaken  for  the  vessel,  on  more  than  one  occasion,  and 
tied.    In  Mr.  Liston's  first  case  this  accident  had  nearly 
occurred.  The  ligature  was  applied  aroimd  what  appeared 
to  be  the  arteiy,  but  on  pressmg  the  object  it  did  not 
control  the  pulsation  in  the  sac.     This  led  to  further 
obsei-vation,  which  detected  the  error,  and  the  ligatiu-e 
was  removed.    I  have  witnessed  a  similar  occurrence. 

In  all  such  cases  the  operation  has  proved  fatal. 


OPERATION  FOR  TYING  THE  AXILLARY  ARTERY. 

From  the  lower  border  of  the  first  rib  to  the  inferior 
margin  of  the  tendon  of  the  latissimus  dorsi,  the  main 
artenal  trunk  of  the  upper  extremity  takes  the  name  of 
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aodllary,  from  the  cavity  through  which  it  passes.  Its 
length  is  about  five  inches.  In  its  upper  half  it  lies 
deeply  under  cover  of  the  pectoralis  major  and  minor 
muscles.  In  its  lower  half  it  takes  the  direction  of  the 
humems,  lying  along  the  outer  side  of  the  axUlaiy  cavity. 
On  leaving  the  lower  border  of  the  first  rib  the  artery  is 
covered  by  the  pectoralis  major  and  an  expanse  of  fascia, 
which  descends  transversely  outwards  from  the  first  rib 
to  the  coracoid  process,  called  the  costo-coracoid  ligament. 
The  vessel  here  lies  on  the  first  digitation  of  the  serratus 
magnus.  Pursuing  a  coiu-se  of  about  an  inch  and  a  half, 
it  passes  in  an  oblique  direction  underneath  the  pectoralis 
minor,  within  about  one  inch  of  its  insertion  into  the 
coracoid  process.  The  breadth  of  the  muscle  is,  at  this 
pai't,  about  an  inch  and  a  quarter.  Leaving  the  pectoralis 
minor,  the  artery  is  again  covered  by  the  pectoralis 
major,  and  lies  in  the  hollow  of  the  axdla,  across  the 
apex  of  which  it  passes,  while  sun-ounded  by  the  axillary 
plexus  of  neiTCS.  Reaching  the  outer  or  humeral  side  of 
the  axilla,  it  lies  on  the  subscapularis  muscle,  by  which  it 
is  separated  from  the  head  of  the  hiunervis.  Descending, 
it  is  placed  on  the  latissimus  dorsi,  to  its  termination  in 
the  brachial  artery.  In  the  upper  half  of  its  course  it  is 
only  accessible  to  the  sm'geon  by  a  division  of  the  pectoralis 
major  muscle  ;  in  the  lower  half  it  may  be  exposed  in  the 
axillary  cavity. 

Throughout  its  entire  length  the  axUlaiy  vein  lies 
anterior  and  internal  to  it,  if  exposed  on  the  dead  subject, 
but  in  the  living  body  the  veins  are  so  gi-eatly  distended, 
and  so  in-egnilar  in  their  course  and  distribution,  that  a 
considerable  portion  of  this  vein  will  be  placed  pailly  in 
front  of  the  arteiy.  In  the  lower  or  axillaiy  portion  the 
arteiy  is  smTounded  by  veins  of  large  size,  the  thoracic 
and  subscapular,  which  cross  it  in  various  pai'ts  of  its 
course. 

One  or  two  thoracic  nerves,  from  the  upper  part  of 
the  plexus,  cross  the  axillaiy  artery,  in  the  first  pai't  of 
its  course,  immediately  below  the  clavicle ;  and  while  in 
the  axilla,  the  vessel  is  surrounded  by  the  axillaiy  plexus 
of  nei-ves,  at  the  lower  part  of  which  the  median  nen-e 
lies  nearly  in  front  of  it.  This  nei-ve  is  formed  by 
two  roots,  the  outer  of  which  it  receives  in  common 
with  the  external  cutaneous  nerve,  while  the  inner  is 
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derived,  iu  common  with  the  uhiar  and  cutaneous,  from 
a  separate  root  of  the  axillaiy  plexus.  The  depth  of 
this  artery  below  the  skin  in  its  upper  half  is  about 
one  inch  and  a  half. 

Next  in  liability  to  the  poplitea,  the  axillaiy  artery  ia 
the  subject  of  anem-ismal  disease.  The  occult  nature  of 
the  cause,  and  the  general  occurrence  of  aneurism  of  this 
vessel  in  the  lower  classes  of  society,  will  explain  why 
such  patients  rarely  resort  to  medical  assistance  before 
the  disease  has  made  considerable  progress.  Disease  of 
the  vessel  is  denoted  by  the  usual  symptoms  affecting  the 
cu'culation  of  the  extremity.  An  aneurismal  tumour 
foiins,  which  intemapts  the  free  cun-ent  of  the  blood 
through  the  part  of  the  vessel  below  it.  Pulsation  in 
the  radial  and  ulnar  arteries  is  indistinct,  or  at  least 
is  reduced  in  strength,  when  compared  with  that  of  the 
opposite  limb. 

The  presence  of  the  aneurism  is  denoted  by  a  tumour  Symptoms 
of  veiy  uncertain  dimensions,  occupying  any  part  of  the  ofthTarter 
length  of  the  axillary  trunk.  If  it  commence  in  the  first 
pai-t  of  the  vessel,  the  tumour  will  present  itself  behind 
the  pectorahs  major  muscle,  which  is  pushed  forward  in  a 
diffused  swelling,  pulsating  synchronously  with  the  heart 
and  general  arterial  system.  This  swelling  will  be  very 
perceptible  by  examination  in  the  axilla.  On  the  other 
hand,  the  lower  stage  of  the  ai-tery  may  be  the  seat  of  its 
disease,  when  the  tmnom-  will  occupy  the  axillaiy  cavity, 
and  acquire  a  considerable  magnitude  before  it  has  pro- 
duced any  material  change  in  the  form  of  the  pectoral 
muscle.  Under  either  of  the  above  conditions,  should  the 
tumom-  become  large,  but  more  especially  in  disease  in  the 
first  pai-t  of  its  course,  the  shoulder  is  forced  upwards  by 
the  increasing  swelling.  It  is  by  this  elevation  of  the 
clavicle  that  the  subclavian  arteiy  is  rendered  so  difiicult 
of  exposure.  The  proximity  of  the  artery  to  the  plexus 
of  nerves  supplying  the  upper  extremity  causes  numbness 
of  the  hmb,  by  pressure  on  the  plexus.  In  cases  of 
advanced  disease,  it  is  important,  in  foi-ming  an  opinion 
as  to  the  locality  of  the  origin  and  seat  of  the  aneurism, 
to  ascertain  the  date  of  the  numbness,  whether  it  was  an 
early  or  a  late  attendant  on  the  disease.  If  earty,  it  is 
most  probable  that  the  lower  part  of  the  vessel  was  first 
involved,  and  more  especially  so,  if  a  portion  of  the  limb 
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only  became  at  first  affected,  such  as  the  parts  suppHed  by 
the  median  or  ulnar  nerve,  to  the  exclusion  of  the 
remainder  of  the  hand  or  arm. 

If,  on  the  other  hand,  the  numbness  followed  at  the 
expiration  of  some  weeks  from  the  first  appearance  of  the 
disease,  and  the  shoulder  became  elevated  prior  to  the 
occurrence  of  numbness,  and  the  pectoral  muscle  be 
elevated  and  prominent,  then,  in  all  probability,  we  shall 
correctly  infer  that  the  upper  portion  of  the  vessel  is  the 
seat  of  the  aneurism.  In  this  latter  case,  the  altered 
relation  of  the  clavicle  is  not  the  only  consideration,  for 
we  must  keep  in  mind  the  possibility  of  the  disease 
having  so  far  encroached  on  the  subclavian  arteiy  itself, 
as  to  prepai-e  us  for  the  necessity  of  exposing  the  vessel 
behind  the  scalenus,  or  even  on  its  inner  side. 
Objection  to  The  axiUary  may  be  tied  in  any  one  of  three  pai-ts  of 
Mow  the  its  course,  either  above  the  tendon  of  the  pectoralis  minor, 
clavicle.  bclow  that  tendon,  or  when  lying  in  the  lower  part  of  the 
axilla,  on  the  insertions  of  the  subscapiilaris  or  latissimus 
dorsi  muscles.  In  looking  at  the  relations  of  the  tnmk 
of  the  subclavian,  on  the  outer  side  of  the  scalenus  muscle 
and  the  axillary  artery,  lying  underneath  the  thick  mass, 
comprising  the  subcutaneous  fat  and  the  pectoral  muscles, 
there  cannot  be  much  hesitation  in  selecting  the  former 
as  the  seat  of  operation.  Contrasting  the  superficial  posi- 
tion and  the  freedom  from  complicated  relations  of  the 
subclavian,  with  the  depth  of  the  axillary  artery  in  this 
sitiiation,  shut  out  from  judicious  surgery,  by  an  invest- 
ment of  a  large  and  sohd  muscular  mass,  an  extensive 
division  of  which  is  indispensable  to  its  exposure,  we  can 
only  refer  its  selection  for  operation  in  the  cases  in  which 
it  has  been  resorted  to,  to  the  uncertainty  that  prevailed 
at  the  date  of  these  ojjerations,  as  to  an  adequate  supply 
of  blood  to  the  extremity.  It  is  an  operation  gi-eatly  to 
be  deprecated,  and  only  justifiable  in  cases  of  woimds 
involving  the  axillary  trunk,  or  its  primaiy  branches. 
Operation  The  axillary  artery  may  be  exposed  by  an  incision 
the  axiUary  Commenced  about  two  inches  from  the  sternum,  and 
artery.  almost  directly  below  the  clavicle,  and  caiTied  outwards, 
either  in  a  line  slightly  arching  downwards,  or  in  a 
straight  line  obliquely  outwards  and  downiwai-ds,  to  the 
extent  of  from  four  to  five  inches  {see  fig.  1).  If  carried 
too   far,  the   cephalic   vein,   ascending  between  the 
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pectoralis  major  and  deltoid  muscles,  may  be  unnecessarily 
divided. 

The  line  being  clearly  determined  on,  the  patient  should 
be  placed  neai'ly  horizontally,  with  the  affected  arm  ex- 
tended for  the  pm-pose  of  rendering  the  pectoral  muscle 
tense.  The  muscle  should  be  divided  nearly  to  the  same 
extent  as  the  external  incision.  The  wound  should  be 
kept  as  free  from  blood  as  possible,  either  by  active 
sponging,  or  by  waiting  for  a  few  minutes,  until  the 
haemorrhage  has  ceased  spontaneously.  The  cellular 
tissue,  or  the  fascia  covering  the  ai-tery,  which  is  thickest 
in  the  first  stage  of  the  vessel,  should  be  removed  by  a 
blunt  silver  knife,  or  torn  asunder.  The  artery  may  then 
be  readily  exposed,  either  above  or  below  the  tendon  of 
the  pectoralis  minor,  on  bringing  the  arm  to  the  side,  by 
which  the  fibres  of  the  pectoralis  major  are  relaxed. 

The  needle  shotdd  be  placed  around  the  vessel  from 
below  upwards,  in  order  to  avoid  the  axillaiy  vein.  Of  its 
branches,  the  thoracic  axis,  supplying  the  short  thoracic, 
the  acromial,  and  the  humeral  thoracic,  is  given  off  above 
the  pectoralis  minor,  and  the  long  thoracic,  behind  or 
immediately  below  that  muscle.  The  artery  being  tied, 
the  arm  should  be  brought  and  fixed  to  the  side,  and  the 
outer  wounds  united  by  sutm-e. 

For  anem-ismal  disease  of  the  brachial  artery,  the  Opemtion 
axillary  trunk  may  be  tied  in  the  axilla,  both  with  less  stage!^"'^ 
difficulty,  as  well  as  less  danger  to  the  patient.  For  this 
piu^ose  the  trunk  of  the  patient  should  be  placed  quite 
horizontally,  with  the  head  raised  on  a  pillow.  An  in- 
cision, very  obhque  to  the  previously  ascertained  course 
of  the  vessel,  should  be  made,  to  the  extent  of  about  two 
inches  and  a  half,  on  the  tendons  of  the  subscapularis  and 
latissimus  dorsi  muscles,  in  the  fullest  extension  of  the 
arm,  which  shoidd  also  be  rotated  outwards  as  much  as 
possible.  This  incision  should  involve  the  skin  only,  in 
consequence  of  the  superficial  position  of  the  artery. 
It  should  be  kept  in  mind  that  the  ai-tery  is  here 
surrounded  with  nerves,  and  that  the  axiUary  vein 
overlaps  it  on  its  inner  side,  or  that  next  the  chest,  into 
which  many  secondary  veins  of  considerable  size  may 
pour  their  contents.  An  assistant  should  hook  up  as 
much  as  possible  of  the  anterior  margin  of  the  axilla. 
I  he  sheath  of  the  vessels  and  nerves  bemg  exposed,  the 


268 


OPERATIVE  SUEGERY, 


scalpel  should  be  laid  aside,  and  a  silver  knife  employed. 
The  fore-arm  should  be  beut  for  the  purpose  of  relaxing 
the  vessels.  The  nerves  should  be  separated  by  the  care- 
ful manipulation  of  the  operator,  who  would  endeavour 
to  avoid  exposing  the  artery  when  crossed  by  a  large 
branch  of  a  vein.  It  may  be  tied  between  the  roots  of 
the  median  nei-ve ;  but  care  should  be  taken  not  to 
include  the  nerves  in  the  forceps,  but  to  draw  them  aside 
with  a  blunt  hook.  The  ligatiu-e  should  be  passed  around 
the  arteiy,  from  within,  outwards,  the  woimd  united  by 
two  sutures,  and  the  arm  extended  on  a  piUow,  when  the 
patient  is  placed  in  bed. 


OPERATION  FOR  TYING  THE  BRACHIAL  ARTERY. 

Relative  The  main  arterial  trunk  of  the  upper  extremity  receives 
anatomy.  ^-^^  name  of  brachial,  fi'om  the  lower  border  of  the  latissi- 
mus  dorsi  muscle  to  the  division  of  the  vessel  into  its 
secondaiy  branches,  at  the  bend  of  the  elbow.  In  the 
whole  of  this  course,  the  artery  lies  so  superfciaUy  that 
its  pulsations  may  be  felt  on  pressure.  It  pursues  a 
straight  course  downwards,  along  the  inner  side  of  the 
biceps  muscle,  and  inclining,  at  the  lower  third  of  the 
arm,  to  its  front  surface.  It  is  placed  respectively  on  the 
triceps,  coraco-brachialis,  and  brachialis  anticus  muscles, 
being  overlapped  in  the  early  part  of  its  com'se,  to  the 
extent  of  about  two  or  thi-ee  inches  of  its  length,  by  the 
coraco-brachialis,  and  then  by  the  fleshy  belly  of  the  biceps 
muscle.  As  this  muscle  contracts  in  breadth  on  reaching 
the  elbow,  the  artery  inclines  forwards  upon  the  bra- 
chialis muscle.  In  the  whole  of  the  above  com'se,  the 
brachial  artery  is  in  close  apposition  with  two  or  more 
veins,  and  with  the  median  nerve,  this  close  relationship 
being  retained  by  a  layer  of  tolerably  dense  fascia,  derived 
from  the  biceps  muscle,  and  from  the  cellulai-  tissue  con- 
densed around.  Two  considerable  branches,  the  superior 
and  inferior  profunda,  are  given  off  in  the  firet  two  or 
three  inches  of  the  coiu'se  of  the  vessel.  The  veins  are 
usually  tliree  in  number,  two  of  which  only  are  in  imme- 
diate relation  to  the  artery,  and  are  derived  from  the 
vcnaj  vense  comites  of  the  fore-arm.  All  the  arterial  system 
i:()iuites.      ^£  ^j^g  region  is  provided  with  venee  comites,  radial,  ulnar, 
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and  inter-osseous,  and  even  their  secondary  branches. 

At  the  bend  of  the  elbow  these  numerous  veins  unite  to 

form  the  two  companion  veins  of  the  brachial  arteiy, 

which  proceed  up  the  arm,  having  occasional  branches  of 

communication  across  the  artery,  either  before  or  behind 

the  vessel.    Great  UTegularity  prevails  in  their  extent. 

Usually  they  ai-e  joined  by  the  basilic  vein,  which  lying 

upon  the  fascia  of  the  fore-aiTQ,  becomes,  like  the  vente 

comites,  a  deep-seated  vein  on  reaching  the  elbow.  The 

basilic  vein  lies  on  the  inner  side  of  the  brachial  artery, 

at  the  bend  of  the  elbow,  generally  at  a  distance  of  half 

an  inch,  and  gradually  approaches  the  artery  in  the  upper 

pai-t  of  the  ai'm,  where  it  is  joined  by  one  or  by  both  the 

lesser  veins,  above  described.    The  basiHc  or  brachial  vein  in-efriiiarity 

here  lies  on  the  arteiy ;  occasionally  the  venae  comites  ^[gtrrbuUon 

unite  immediately  above  the  elbow  into  a  single  tnmk,  or 

one  may  join  the  basihc  in  the  middle  third  of  the  arm. 

At  the  commencement  of  the  brachial  artery,  the 
median  nerve  hes  to  the  outer  side,  and  a  little  in  front 
of  the  artery,  whence  it  pursues  a  straight  line  down- 
wards, gradually  crossing  the  artery  to  its  inner  side, 
where  it  is  always  situated  at  the  bend  of  the  elbow. 
Considering  the  breadth  of  the  artery  and  the  nerve, 
these  two  objects  must  always  hold  a  relation  of  proximity 
in  more  than  three-fom-ths  of  their  coiu-se.  The  median  Median 
nei-ve  crosses  over  the  ai-tery,  as  a  general  rule,  lying 
between  it  and  the  skin  ;  in  about  one  example  in  six,  the 
nerve  passes  underneath  the  brachial  artery.  Tn  the 
upper  third,  the  internal  cutaneous  nei-ve  lies  to  the  inner 
side  of  the  artery,  and  may  be  readily  exposed  in  the 
operation  for  tying  the  vessel  in  this  situation. 

IiTegulai'ities  in  the  com-se  of  and  division  of  the  Artery  sub- 
brachial  arteiy  are  comparatively  common;  and  before  J 
entering  on  the  operation  for  tying  this  vessel,  it  is  very  tution. 
desirable  that  a  general  sui-vey  of  the  anai  be  made,  with 
a  view  to  detect,  if  possible,  the  presence  of  any  variety 
that  may  exist,  or  any  departiu-e  from  the  general  course 
and  distribution  of  the  vessel  or  its  branches. 

The  chief  irreg-ularities  to  which  the  brachial  artery 
or  its  branches  are  subject,  ai-e,— first,  a  common  origin 
of  the  superior  profunda  with  the  posterior  circumflex. 
It  may  be  detected  by  its  size,  being  less  than  one-third 
of  that  of  the  main  trunk,  and  could  never  be  mistaken 


270 


OPERATIVE  SURGERY. 


by  any  sui'geon,  who  is  competent  to  attempt  the  opera- 
tion for  tying  the  brachial.  Moreover,  pressure  on  this 
lesser  vessel  would,  fail  to  arrest  pulsation  in  the  sac  ;  and 
this  fact,  coupled  with  the  internal  position  of  the  artery, 
would  always  raise  the  question  of  its  identity.  Second, 
a  high  division  of  the  brachial  into  the  radial  and  ulnar 
arteries ;  the  two  vessels  being  parallel,  and  in  close 
apposition  to  each  other.  Either  the  radial  or  the  ulnar 
may  be  given  off  from  the  main  trunk  of  the  brachial. 
Of  these  two  vaiieties,  the  high  origin  of  the  radial  is  by 
far  the  most  frequent.  These  two  varieties  are  not  iden- 
tical. Under  these  circumstances,  it  descends  along  the 
arm,  nearly  in  contact  with  the  brachial,  becomes  super- 
ficial at  the  bend  of  the  elbow,  and  descends  immediately 
beneath  the  fascia  to  its  destination  in  the  hand.  Other 
still  rarer  varieties  occasionally  present  themselves  to  the 
anatomist. 

Brachial  True  aneurism  of  the  brachial  artery  is  a  very 
diseased.'^"'^  rare  occuiTcnce.  In  considering  the  size  and  import- 
tance  of  this  vessel,  it  may  be  asserted  with  truth,  that 
no  artery  in  the  whole  system  is  less  hable  than  the 
brachial  to  the  occurrence  of  the  kind  of  disease  of  which 
other  ai'teries  are  the  subject.  Cases,  however,  ai-e 
recorded.  One  example  is  related  by  M.  Lisfi-anc  of 
several  anemisms  which  occm-red  in  the  brachial  arteiy 
of  an  individual. 

Traumatic  The  brachial  artery  is  usually  tied  for  traumatic  anem-- 
anounsm.  .^^^  causcd  by  puncture  during  the  operation  of  bleeding, 
by  which  the  vein  is  transfixed,  and  the  artery  wounded 
by  the  point  of  the  lancet.  This  occuiTcnce  is  not  an 
infrequent  one  in  surgical  practice.  A  healthy  ai-tery  is 
wounded,  and  the  blood  escapes  from  the  vessel  in  quan- 
tity proportioned  to  the  size  of  the  punctm'e,  which  being 
necessarily  small,  and  the  opening  direct  with  the  outer 
wound,  the  arterial  blood  mixes  with  that  lai-ger  quantity 
flowing  from  the  vein,  and  it  is  probably  not  observed  by 
the  inexperienced  operator.  Pressm-e  is  made  on  the 
wound  common  to  the  punctm-e  in  the  two  vessels,  and 
with  force  proportioned  to  the  diificulty  in  aiTCsting  the 
cm-rent.  The  oozing  of  the  blood  from  the  ai'tery  con- 
tinues during  the  application  of  the  pressm-e  ;  on  remov- 
ing which,  at  the  expiration  of  forty-eight  hours  or  less,  a 
small  tumour  may  be  obsei-ved  to  occupy  the  situation 
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of  the  puncture,  which  pulsates  synchronously  with  the 
arterial  system. 

The  vein  may  lie  in  du-ect  contact  with  the  artery,  or 
at  some  lines  distant  from  it.  The  wound  in  the  oppo- 
site wall  of  the  vein  may  heal,  or  it  may  remain  patent ; 
and  mider  this  latter  condition,  the  arterial  blood  will 
continue  to  enter  the  vein.  I  remember,  some  yeai'S  since, 
to  have  seen  a  man,  in  whom  the  operation  of  vensesec- 
tion  had  been  performed  with  the  above  result.  The 
aperture  in  the  artery  was  considerable,  but  the  outer 
wound  healed.  So  considerable  a  quantity  of  arterial 
blood  continued  to  escape  from  the  artery,  and  flow  into 
the  vein,  as  to  render  the  cutaneous  venous  system 
largely  varicose.  A  thrill  was  observed,  at  the  distance 
of  many  feet  from  the  arm,  which  was  considerably  re- 
duced in  bulk,  and  its  muscles  equally  so  in  strength  and 
efficiency. 

To  these  varieties  of  injuiy  the  inappropriate  names 
of  aneurismal  varix  and  varicose  aneurism  have  been 
applied,  the  former  when  the  vein  communicates  directly, 
and  the  latter  when  indii'ectly  with  the  artery.  It  must 
be  obvious,  that  the  term  aneurism  is  inapplicable  to 
this  condition  of  the  vascular  system  of  the  part,  and 
that  it  can  only  be  employed  when  qualified  by  the 
word  traumatic. 

Many  weeks  or  months  may  elapse  without  any 
extension  of  the  injiiry  ;  or,  as  occasionally  occurs, 
the  blood  may  escape  from  the  cavity  by  which  it 
has  been  circumscribed,  and  become  diffused  through- 
out the  cellular  structure  of  the  limb.  In  the  year 
1842,  I  tied  the  brachial  arteiy  which  had  been 
punctured  in  venisection,  in  which  the  sac,  as  usually 
formed,  gave  way  at  the  expiration  of  a  fortnight, 
and  the  blood  became  largely  diffused  throughout  the 
limb. 

As  regards  the  material  of  which  the  sac  is  composed,  Composition 
it  is  probably  the  product  of  the  common  cellular  tissue 
around  the  artery,  although  it  has  been  a  question  much 
canvassed.  Scarpa  has  referred  it  to  the  intermuscular 
ligamentous  or  fascial  tissue,  prolonged  from  the  coraco- 
brachiahs  muscle,  and  extending  downwards  to  the  in- 
ternal condyle ;  but  as  this  structure  is  found  only  on 
the  mner  side  of  the  artery,  and  extends  upwards  for 
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some  inches  in  length,  and  as  the  tumour  is  mostly 
rounded  in  form,  and  is  confined  to  the  exact  locality  of 
the  punctm-e  into  the  artery,  the  explanation  does  not 
appear  very  satisfactory.  That  it  is  not  formed  by  the 
fascial  expansion  of  the  tendon  of  the  biceps  must  be 
equally  obvious,  from  the  fact  that  the  wound  in  the 
artery  is  generally  higher  up  the  arm. 

The  comparatively  small  size  which  these  traumatic 
anem-isms  acquire  after  venassection  may  be  refen-ed  to 
the  pressure  of  the  pad  and  bandage,  applied  iromediately 
on  their  occurrence,  rather  than  to  any  peculiarity  of 
local  structiu-e.  The  pressure  is  applied  more  positively 
than  usual,  consequent  on  the  gi'eater  diflBculty  of  an-est- 
ing  the  bleeding. 

Operation  The  operation  employed  for  the  cure  of  this  form  of 
.adopted.  traumatic  aneurism  is  an  exception  to  a  general  rule, 
which  prescribes  a  double  ligatm-e  to  be  a^Dplied  above 
and  below  any  open  woimd  through  the  coats  of  an  arteiy 
from  which  the  blood  escapes.  And  the  exception  is,  at 
first  sight,  a  sound  one,  because,  although  in  this  example 
the  blood  does  escape  from  the  ai'tery,  yet  it  does  not 
infiltrate  the  cellular  membrane  of  the  limb,  but  is 
as  fully  circumscribed  by  the  sac  as  it  would  be  by  the 
dilated  coats  of  the  vessel  itself  in  true  dilatation  ;  and 
this  fact  brings  it  tmder  the  treatment  due  to  circum- 
scribed anem-isms  in  general.  If  there  be  any  ascertained 
tendency  in  the  sac  to  yield,  then  the  double  ligatm-e 
must  be  resorted  to,  as  the  only  safeguard  against 
secondary  htemorrhage. 

When  it  is  ascertained  that  pressure  on  the  brachial 
trunk  commands  the  pulsations  of  the  sac,  that  arteiy 
may  be  tied  in  any  part  of  its  com'se  above  the  tumour, 
and  is  commonly  tied  for  the  cure  of  this  injmy  ;  but 
this  fact  is  not  very  easily  ascertained,  consequent  on  the 
contiguity  of  the  artery,  be  it  radial  or  ulnar,  to  the  main 
tnink,  which  the  experience  of  the  dissecting  room  exhibits 
as  a  frequent  deviation  from  the  regular  distribution  of 
the  vessels  of  the  upper  arm.  The  pressure  of  the  finger 
Objections  would  probably,  therefore,  involve  both  vessels.  This 
cation  of  a^'  inquiry  should  be  followed  by  a  carefid  examination  of  tlie 
single  Uga-  fore-arm,  where  the  in-egularity  in  the  courae  of  either 
radial  or  ulnar  artery  might  be  detected ;  more  especially 
that  of  the  former,  which  frequently,  under  these  circum- 
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stances,  pursues  a  superficial  relation  to  the  muscles  down 

the  limb.    No  examination,  however  carefully  made,  can 

detect  with  certainty  the  variety  that  may  really  exist, 

and  although  a  high  division  of  the  brachial  artery  into 

two  vessels  of  very  unequal  size,  or  a  high  origin  of  the 

inferior  profunda  would,  when  exposed,  rarely  lead  to 

failure  in  the  hands  of  a  carefvd  operator,  yet  the  means 

of  judging  by  the  exposure  of  these  vessels  infers  a  false 

step  already  taken.    If  to  this  evidence  we  add  that  of  Double  liga- 

the  occasional  failure  of  the  Himterian  operation  in 

tramnatic  aneurism  of  the  brachial  artery,  it  may  become  able. 

a  question  whether  the  operation  of  opening  the  sac,  and 

applying  two  Ugatures  aroimd  the  artery  is  not,  in  the 

end,  the  more  safe  and  the  more  perfect  means  of  cure. 

The  Hunterian  operation  for  aneurism  is  resorted  to  in 

cases  of  traimiatic  puncture  of  the  brachial  arteiy,  because 

it  is  deemed  a  simpler  operation  than  that  which  has  for 

its  object  the  exposure  by  dissection  through  the  sac  of 

the  punctured  vessel ;  and  it  is  fully  justified  by  the 

circumscribing  operation  of  the  sac,  which,  whether  formed 

by  a  true  aneurismal  process  of  dilating  one  or  more  of 

the  coats  of  the  vessel,  or  by  a  condensation  of  the  cellular 

membrane  around  the  arteiy,  equally  prevents  an  escape 

of  the  blood  into  the  general  cellular  tissue  of  the  limb, 

so  long  as  it  continues  perfect. 

But  the  results  attending  this  operation  are  not  so  The  Hunte- 
invariably  successful  as  to  justify  its  performance  without  ^j^JJ  "p^^^'^" 
careful  examination  and  inquiry  ;  and  I  doubt  whether,  certain  cure, 
under  all  circumstances,  the  exposure  of  the  artery  at  the 
point  of  injury  is  not  the  preferable  course  for  adoption, 
because  the  most  certain  in  its  result.  The  chief  ground 
of  preference  to  be  given  to  the  Hunterian  operation  of 
tying  the  brachial  artery  at  any  distance  above  the  elbow- 
joint,  IS  the  greater  simplicity  of  the  undertaking.  I 
am  mchned  to  question  the  force  of  this  argument.  The 
brachial  artery,  notwithstanding  its  superficial  position 
m  the  hmb,  is  surrounded  by  important  structures; 
and  simple  as  the  operation  appears,  I  have  never  seen  it 
completed  m  the  hands  of  practised  operators  within  a 
period  of  from  a  quarter  of  an  hour  to  twenty  minutes, 
or  longer ;  and  on  one  occasion,  when  performed  by  so 
experienced  an  operator  as  the  late  Baron  Dupuytren, 
half  an  hour,  no  veiy  unusual  period  for  this  operation. 
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was  required.  There  cannot  be  a  doubt,  I  imagine,  the 
question  of  time  and  difficulty  being  laid  aside,  that  a 
surgeon  would  feel  better  satisfied  in  having  entirely  cut 
off  the  disease  by  the  application  of  the  double  ligature, 
than  by  having  applied  a  single  ligature  to  the  artery 
for  the  treatment  of  a  disease,  the  cure  of  which  is  yet 
to  be  completed ;  and  I  doubt  whether,  comparing  the 
two  operations  together,  that  of  exposing  the  wound  in 
the  vessel  can  be  deemed  the  more  difficult  of  the  two, 
while  it  is  undeniably  more  certain  in  its  results.  Having 
performed  both  on  more  than  one  occasion,  I  do  not 
hesitate  in  giving  the  preference  to  the  operation  at  the 
seat  of  injury. 

The  arm  should  be  widely  extended  from  the  body, 
and  supported  on  a  firm  table,  and  should  be  held  in 
rotation  outwards  as  much  as  possible,  without  giving 
pain.  The  surgeon,  if  about  to  operate  on  the  right  arm, 
should  stand  at  or  below  the  elbow  of  the  patient ;  if  on 
the  left  arm,  it  will  be  more  convenient  in  operating  with 
the  right  liand,  if  he  stand  at  his  shoulder.  The  artery 
may  be  exposed  in  any  part  of  its  com-se  with  nearly  equal 
facility ;  but  it  is  desirable,  when  the  operation  is  per- 
formed for  the  cure  of  traumatic  aneurism,  that  it  be 
exposed  and  tied  at  some  little  distance  only  above  the 
injuiy ;  for  however  well  established  may  be  om-  convic- 
tions on  the  subject  of  inosculation,  yet  there  is  no  advan- 
tage to  be  derived  from  cutting  off  the  collateral  channels 
of  future  supply  ;  and  we  have  here  no  disease  of  the 
arterial  coats  demanding  distance  between  the  Hgature 
and  the  sac.  Again,  in  the  middle  of  the  ai-m,  the  arteiy 
is  often  greatly  overlapped  by  the  biceps  muscle,  and  is 
generally  covered  by  the  median  nerve  ;  therefore,  we 
may  select  the  upper  part  of  the  inferior  third  of  the 
arm,  as  the  most  unobjectionable  for  the  operation.  An 
incision  of  about  two  inches  in  length,  carried  across  the 
artery  in  an  oblique  du'ection,  at  about  an  angle  of  35*^ 
or  40°  with  it,  will  expose  the  fascia  covering  tlie  vessel  {see 
fig.  1).  Care  should  be  taken  to  avoid  the  basihc  vein,  the 
course  and  situation  of  which  should  be  previously  noted 
if  possible.  The  fascia  may  be  rendered  tense  by  the 
pressure  of  the  fingers  of  an  assistant  on  the  biceps 
muscle,  or  by  drawing  the  muscle  outwards,  taking  care 
that  he  does  not  drag  on  the  wound  in  the  integuments. 
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The  fascia  may  be  divided  on  a  director,  or  without  one, 
to  the  extent  of  about  an  inch,  when  the  pulsations  of 
the  artery  will  be  distinctly  felt  by  the  finger.  All  that 
is  now  required  is  to  separate  the  median  nerve  and  the 
vense  comites  from  the  artery,  and  this  is  effected  more 
safely  by  means  of  a  silver  knife.  The  ligatm-e  may  be 
can-ied  round  the  vessel  from  within  outwards,  or  vice 
versa;  it  is  of  little  importance  which,  probably  the 
greater  magnitude  of  one  of  the  vense  comites,  and  that 
more  commonly  the  internal  one,  may  determine  the 
question,  if  any  arise ;  a  matter  of  choice  which  rarely 
merits  the  importance  attached  to  it.  If,  in  exposing 
the  trunk  of  the  artery,  the  origin  of  the  anastomotic 
branch  be  brought  into  view,  the  ligature  should  be 
applied  around  the  arteiy  above  its  origin,  and  not 
below  it. 

If  the  operation  be  performed  in  the  middle  of  the  Median 
arm,  it  will  be  recollected  that  the  median  nerve  lies  in 
this  situation  upon  the  arteiy.  It  should  be  drawn  to 
either  side  with  a  blunt  hook.  More  care  in  dissecting 
on  the  vessel  will  be  required  from  the  larger  size  of  the 
vente  comites,  which  increase  in  magnitude  as  they  ascend, 
by  the  jvmction  of  the  muscular  branches  of  the  arm.  In 
the  upper  third,  attention  should  be  paid  to  the  origin  of 
the  inferior,  and  even  to  the  possible  exposure  of  the 
origin  of  the  superior  profunda.  In  this  situation  the 
median  nerve  would  of  course  be  drawn  outwards.  If 
in  either  of  these  operations  a  second  artery  of  size 
were  exposed,  the  relation  of  either  one  to  the  sac 
should  be  ascertained  by  pressm-e  before  passing  the 
needle  underneath  it,  and  the  other  vessel  be  left  un- 
touched. 

In  the  operation  for  obliterating  the  brachial  artery  at  Operation 
the  point  of  injury,  at  the  bend  of  the  elbow,  the  arm 
shoidd  be  placed  as  in  the  former  operations,  and  the 
fore-ai-m  supinated  ;  a  tomniquet  should  be  applied  to 
the  artery,  m  the  middle  of  the  upper  arm,  or  the  artery 
pressed  by  the  fingers  of  an  assistant.  The  course  of 
the  biceps  tendon  should  be  ascertained,  and  an  incision, 
longitudinal  in  dbection,  should  be  made  in  the  integu- 
ments over  the  sac,  to  the  extent  of  about  two  inches 
and  a  half,  or  less.  This  incision  will  probably  divide 
the  vein,  which  was  transfixed  at  the  former  operation. 
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This,  however,  is  an  evil  of  sHght  moment,  if  of  any ;  for 
the  vein  will  be  more  or  less  obliterated  by  the  diseased 
actions  which  have  been  carried  on  underneath  it.  Of 
coiu-se  it  is  not  advisable  to  divide  the  vein,  if  it  can  be 
avoided  without  adding  to  the  difficulty  of  the  operation, 
by  giving  a  false  du-ection  to  the  first  incision.  The  sac 
should  be  opened  with  some  care,  and  the  blood  contained 
within  it,  partly  fluid  and  partly  coagulated,  should  be 
removed  by  a  small  piece  of  soft  sponge,  or,  if  necessary, 
carefully  scraped  away,  or  separated  with  the  handle  of 
the  scalpel.  If  requisite,  the  sac  may  now  be  yet  more 
fully  divided,  and  the  finger  apphed  to  the  bottom  of 
the  cavity,  to  ascertain  the  degree  of  proximity  of  the 
wounded  vessel.  Probably  at  this  stage  the  wound  may 
be  brought  into  view,  although  the  arteiy  may  requu-e  a 
little  more  dissection  to  expose  it  in  length  sufficient  to 
enable  the  surgeon  to  apply  a  ligature  both  above  and 
below  the  aperture,  which  wiU  generally  be  fotmd  con- 
siderable in  size,  when  compared  to  the  wound  originally 
Ligatures  to  made  in  its  coats.  It  is  better  to  introduce  the  aneurism 
singfj?''^'^  needle  a  second  time,  and  apply  the  Ugatm-e  singly,  than 
to  pass  a  double  thi-ead  around  the  artery  and  attempt 
to  draw  them  asunder.  In  other  words,  the  arteiy  should 
be  as  little  disturbed  as  possible  in  its  relation  to  the 
Avoid  divi-  sun'ounding  parts.  It  is  very  desirable,  in  this  operation, 
bicepsfascia.  ^0  avoid  the  fascial  expansion  of  the  biceps  muscle.  By 
its  division  in  those  cases  especially  in  which  the  sac  has 
partially  burst,  and  the  blood  become  diffused  thi-oughout 
the  Umb,  the  healing  process  is  often  protracted  for  many 
weeks,  and  contraction  of  the  arm,  by  peiTtianent  flexion 
of  the  elbow-joint,  has  followed.  Under  all  circumstances, 
this  operation  on  the  artery  at  the  elbow-joint  should  be 
done  carefully,  and  with  as  little  violence  to  the  exposed 
parts  as  possible. 
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OPERATIONS  FOR  TYING  THE  RADIAL  AND  ULNAR 
ARTERIES. 

The  radial  artery  pursues  nearly  a  straight  direction 
from  its  origin  on  the  inner  side  of  the  tendon  of  the 
biceps  muscle  to  the  radial  side  of  the  fore-arm,  where 
the  pulse  is  usually  felt.     But  this  general  knowledge 
would  prove  insufficient  to  the  surgeon  in  cases  of  diffi- 
culty ;  we  should  know  its  relation  to  the  muscles  of  the 
fore-arm.     Throughout  the  whole  of  its  coui'se  to  the  Relative 
root  of  the  thrunb,  the  radial  artery  is  uncovered  by  radfai™^ 
muscles  crossing  it,  although  it  is  partly  overlapped  by 
several.     In  supination  of  the  hand,  the  radial  artery 
crosses  the  tendon  of  the  biceps  muscle  ;  in  descending, 
it  lies  between  the  mass  of  muscle  covering  the  head  of 
the  radius,  of  which  the  supinator  longus  is  the  most 
prominent,  and  the  mesial  or  inner  muscle,  from  the  mass 
arising  from  the  internal  condyle,  viz.  the  pronator  teres. 
Passing  downwai-ds  over  the  insertion  of  the  pronator 
teres  into  the  radius,  it  lies  between  the  flexor  carpi 
radiahs  and  the  long  supinator,  resting  on  the  deep 
fibres  of  the  flexor  sublimis  digitonam,  and  on  the  flexor 
poUicis.    It  is  accompanied  in  the  whole  of  its  course  by 
two  vense  comites,   and  it  holds  the  relation  of  near 
proximity,  in  the  first  two  inches  of  its  course,  with  the 
branches  of  the  radial  nerve.    In  the  rest  of  its  course 
the  radial  nerve  is  sufficiently  to  its  outer  side  to  render 
farther  allusion  to  it  unnecessary. 

The  ulnar  artery  commences  from  the  same  point  as  Relative 
the  radial,  and  is  foi-med  with  it  by  the  subdivision  of  Xar."^ 
the  brachial.  Its  course  is  obliquely  inwards.  It  occu- 
pies the  upper  half  of  the  fore-arm  in  passing  xmder- 
neath  the  foiu:  superficial  muscles,  arising  from  the  inner 
condyle,  and  about  midway  between  the  elbow  and  wrist 
joints,  the  ukiar  artery  lies,  uncovered  by  muscle,  on  the 
flexor  profundus,  having  emerged  from  the  mass  which 
has  crossed  it  in  its  descent.  In  this  situation  the  lUnar 
artery  lies  about  three-quarters  of  an  inch  from  the  inner 
surface  of  the  arm.  In  the  last  two  or  three  inches  of 
Its  course,  and  before  passing  over  the  annular  ligament. 
It  IS  overlapped  by  the  tendon  of  the  flexor  carpi  ulnaris. 
If  tJie  muscles  of  the  fore-arm  are  unusually  large,  the 
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inner  tendon  of  the  flexor  sublimis  will  be  in  so  close 
contact  with  the  flexor  ulnaris,  that  the  artery  is  covered 
to  within  four  inches  of  the  wist.  Both  radial  and  ulnar 
arteries  are  covered  by  a  dense  fascia,  produced  from  the 
deep-seated  muscles  and  bones. 

Ordinary  anem-ism  of  either  of  these  vessels  is  almost 
unknown,  but  operations  are  not  infrequently  i-equired 
for  tying  them  in  cases  of  wounds.  The  line  of  each 
vessel  may  be  determined  with  sufiicient  precision  to 
enable  the  operator,  if  not  very  familiar  with  the  detail 
of  their  anatomy,  to  expose  them  without  much  difti- 
culty.  The  radial  artery  may  be  exposed  by  an  oblique 
external  incision,  the  centre  of  which  would  cross  any 
part  of  the  line  drawn  from  the  middle  of  the  ann  at 
the  elbow-joint  to  the  line  of  the  pulse,  and  the  ulnar, 
by  an  oblique  external  incision  across  its  course,  indicated 
by  a  line  drawn  from  the  centre  of  the  elbow,  obliquely 
inwards,  to  half-way  down  the  arm,  the  termination  of 
its  course  inwards  being  one  inch  from  the  inner  surface 
of  the  arm  {see  fig.  1).  In  the  rest  of  its  com-se,  it 
passes  longitudinally  to  the  inner  side  of  the  os  pisifonne. 

Supposing  the  ulnar  artery  wounded  in  the  upper  part 
of  the  fore-arm,  when  covez-ed  by  the  thick  fleshy  mass 
of  muscle  from  the  inner  condyle,  the  operation  is  a 
difficult  one.  I  cannot  subscribe  to  the  opinion  of  Mr. 
Guthrie,  advocated  in  his  work  on  "  Injm-ies  of  Arteries," 
who  suggests  the  necessity  of  dividing  the  muscles  across, 
avoiding  the  median  nei-ve.  If  this  dissection  be  indis- 
pensable, I  should  greatly  prefer  a  longitudinal  incision, 
through  both  integuments  and  muscles,  till  the  ai-tery 
be  exposed  underneath  them.  If  the  punctm'e  were  low 
down  in  the  mass  of  flexors,  it  would  be  more  piiident 
to  separate  the  flexor  subhmis  from  the  flexor  carpi 
ulnaris,  as  high  as  possible,  by  exposing  the  artery  from 
below  upwards ;  and  but  for  the  origm  of  the  inter- 
osseous branch,  I  should  prefer  to  tie  the  ulnar  arteiy 
before  it  passes  underneath  the  muscles,  and  again  on  its 
emergence  from  them,  to  a  transverse  section  of  the 
muscles  themselves,  as  recommended  even  by  the  high 
authority  of  Mr.  Guthrie. 

For  all  wounds  of  the  radial  or  ulnar  arteries  in  the 
palm  of  the  hand,  the  trunks  of  these  two  vessels  should 
be  tied  above  the  wrist.    When  the  supei-ficial  palmai- 
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arch  is  divided,  the  vessel  retracts  so  much,  and  the 
stracture  of  the  palm  is  so  elaborate  and  so  important 
to  the  fimctions  of  the  hand,  that  any  attempt  to  seize 
the  divided  ends  of  the  ai-tery  would  be  both  futile  and 
injurious. 

I  remember  to  have  seen  this  attempt  made  by  an 
experienced  surgeon,  who,  after  a  lengthened  effort,  was 
compelled  to  desist  and  to  tie  the  two  vessels  above  the 
wrist.  In  all  wounds  of  the  lai'ger  arteries  of  the  hand, 
both  radial  and  ulnar  artery  must  be  tied,  consequent  on 
the  frequent  inosculations  that  exist  between  them.  In 
woimds  of  the  radial  artery,  after  it  has  passed  under-  Operation 
neath  the  extensor  tendons  of  the  thumb,  the  recm-rent  °°  ' 
flow  of  blood  from  the  palm  is  nearly  as  large  as  the 
direct  one,  and  the  same  remark  will  apply  to  wounds  of 
the  superficial  or  ulnar  arch.  In  all  such  wounds,  there- 
fore, the  two  vessels  should  be  secured.  The  radial  artery  ulnar, 
may  be  exposed  about  two  inches  above  the  wist,  for 
the  purpose  of  cutting  off  the  direct  supply  to  the  super- 
ficiahs  volse.  The  artery  is  readily  exposed  by  means  of 
an  oblique  incision  across  it,  the  fascia  being  then  divided. 
A  fine  hgature  may  be  passed  behind  it,  including  the 
vente  comites,  if  their  separation  from  the  artery  be  Tendon  of 
found  difficult.  The  ulnar  artery  is  exposed  with  a  little  fdharis!'"''' 
more  difficulty.  The  oblique  incision  being  made  at  one 
inch  distance  above  the  wrist,  the  hand  should  be  bent 
forwards,  m  order  to  relax  the  tendon  of  the  flexor 
ulnaris,  underneath  which  the  artery  will  be  found. 
During  the  dissection  the  hand  may  also  be  bent  back- 
wards, which,  by  rendering  the  flexor  carpi  ulnaris  tense 
will  push  out  the  ulnar  artery  from  behind  it. 

The  radial  artery  behind  the  thtunb  may  be  exposed 
by  an  incision  across  the  proximal  ends  of  the  metacarpal 
bones  of  the  thumb  and  forefinger,  beginning  close  to  the 
outer  side  of  the  tendon  of  the  extensor  secundi  internodii 
poUicis  and  for  which  the  length  of  about  one  inch  would 
suffice  {see  Fig.  2).  It  is  necessary  to  keep  this  relation  in 
view,  or  difficulty  will  be  experienced  in  finding  the  vessel. 

buch  IS  the  result  of  my  own,  and  the  yet  more  ex- 
tended experience  of  my  late  friend  and  instructor, 
Mr.  Abernethy.  A  dozen  cases  I  have  succeeded  in  at 
least,  in  one  case  only  did  some  trickling  of  blood  recur. 
In  the  hands  of  my  late  coUeague,  Mr.  Vincent,  this 
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practice  did  not  prove  equally  successful.  His  impression 
is,  that  a  ligatui-e  on  the  radial  and  ulnar  arteries  will 
not  suffice  to  an-est  hsemorrhage  in  all  cases.  He  re- 
commends the  application  of  firm  pressure  on  the  palm ; 
and  should  this  remedy  fail,  he  would  advise  resort  to  a 
ligature  around  the  brachial  arteiy.  In  this  view,  also, 
I  believe  Mr.  Listen  concurred. 


OPERATION  FOR  TYING  THE  PRIMITIVE  OR  COMMON 
CAROTID. 


Relative 
anatomy. 


The  common  carotid  emerges  from  the  chest,  behind 
the  stemo-mastoid  muscle,  and  proceeding  upwards  by 
the  side  of  the  trachea,  it  divides  into  its  secondary 
branches  opposite  the  upper  border  of  the  thyroid  car- 
tilage. In  the  early  part  of  its  com-se  it  is  deejjly  placed, 
lying  underneath  the  sterno-mastoid  and  stemo-hyoid 
and  thyroid  muscles.  As  it  ascends,  it  becomes  more 
superficial,  covered  only  by  the  platysma  and  fascia  of 
the  neck.  In  the  first  part  of  the  cotu-se  the  artery  is 
unsupported ;  in  the  middle  of  the  neck  it  lies  on  the 
rectus  anticus  and  longus  coUi  muscles,  which  separate 
it  from  the  vertebral  column.  The  right  cai'otid,  arising 
from  the  innominata,  is  somewhat  larger  than  the  left. 
It  is  also  shorter,  by  reason  of  its  origin  fi-om  the  inno- 
minata, and  is  placed  a  little  anterior  to  the  plane  of  that 
on  the  left  side,  in  the  lower  part  of  its  com-se.  The 
left  carotid,  arising  from  the  aorta,  is  of  course  longer, 
and  it  is  not  quite  so  close  to  the  trachea  in  the  early 
part  of  its  course.  An  important  difference  of  rela- 
tion to  the  internal  jugular  vein  on  each  side  prevails, 
on  each  side,  causcd  by  the  vcnous  current  being  dii-ected  towards  the 
right  side  of  the  heart ;  viz.,  that  while  the  internal 
jugular  of  the  right  side,  in  its  descent,  diverges  from 
the  outer  side  of  the  ai-tery,  and  leaves  a  space  of  more 
than  half  an  inch  between  these  vessels,  tliat  of  the 
left  side,  slightly  curving  towards  the  mesial  line  of  the 
neck,  is  placed  considerably  upon  the  cai'otid  of  its  own 
side,  rendering  more  difficult  the  attempt  to  expose  the 
carotid  on  the  left,  than  that  on  the  right  side  at  the 
lower  part  of  the  neck.  At  a  distance  of  about  two 
inches  above  the  clavicle,  the  cai-otid  ai-teiy  is  crossed 
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obliquely  by  the  omo-hyoideus  muscle  passing  upwards 
from  its  origin  in  the  scapula  to  the  os  hyoides.  In  the  Relations 
lower  part  of  its  com-se,  the  common  carotid  holds  im-  fractures, 
portant  relations  with  the  surroimding  structiu-es.  It  is 
connected  by  a  dense  sheath  to  the  jugular  vein ;  on  the 
front  lies  the  descendens  noni  nerve,  for  the  supply  of 
the  muscles  called  the  depressors  of  the  os  hyoides.  The 
course  of  this  nerve  is  oblique  from  without  inwards. 
The  inferior  thyroid  artery  crosses  behind  the  tnmk  of 
the  cai-otid,  and  on  the  inner  side  ascends  the  recurrent 
laryngeal  nerve.  On  the  left  side  of  the  neck,  the 
thoracic  duct  cm-ves  forwards  from  the  inner  side  of  the 
artery,  to  empty  its  contents  into  the  subclavian  vein. 
The  pneumo-gastric  nerve,  and  the  trunk  of  the  sympa- 
thetic, and  many  filaments  proceeding  from  it  to  join  the 
cardiac  plexus,  are  found  behind  the  carotid  trunk. 

In  the  upper  part  or  division  of  the  carotid,  the  rela- 
tions are  more  simple.  The  ai-tery  lies  underneath  the 
anterior  margin  of  the  sterno-mastoid  mtiscle,  having 
fi'eed  itself  fi-om  the  contact  of  the  stemo-hyoid  and 
thyroid.  It  here  holds  nearly  the  same  relation  to  the 
vein  on  either  side.  It  is  covered  by  the  edge  of  the 
mastoid  muscle,  and  by  the  cervical  fascia  only,  and  its 
current  of  blood  may  be  here  arrested  by  pressure  by 
the  finger  against  the  spinal  column.  In  both  of  these 
two  stages  of  the  carotid,  the  artery  is  crossed  by  one 
or  more  veins  of  considerable  size,  proceeding  outwards 
from  the  thyroid  body.  The  lower  branches  often  form  a  Thyroid 
considerable  plexus  in  front  of  the  artery,  where  it  emerges  ''^'"^ 
from  the  chest ;  the  upper  branches  con^esponding  with 
the  superior  thyroid  arteiy  cross  the  trank,  above  the 
omo-hyoid  muscle,  and  empty  themselves  into  the  in-- 
temal  jugtUar  vem.  These  veins  may  present  a  con- 
siderable obstacle  to  the  easy  passage  of  a  ligatm-e 
around  the  ai-tery  in  either  division  of  its  course,  if  the 
sheath  be  unfortunately  opened  immediately  in  front 
of  them. 

Aneurism  of  the  common  carotid  arteiy  is  not  a  com- 
mon disease,  although  it  is  frequently  suspected  to  exist 
by  hasty  observers.  The  real  disease  presents  a  diffused 
tumour,  occupymg  the  midcUe  of  the  lateral  aspect  of  the 
neck,  along  the  line  of  the  artery,  and  pulsating  syn- 
chronously with  the  arterial  system.     But  this  is  not 
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sufficient.  The  evidence  of  arterial  disease  must  be  most 
carefully  examined.  A  tumour  on  the  carotid  trunk, 
occupying  the  middle  of  the  neck,  pulsating  with  the 
ai-tery,  will  not  prove  to  be  anem-ism  in  one  example  out 
of,  perhaps,  a  dozen.  It  may  be  an  enlarged  gland  or 
series  of  glands,  or  an  encysted  tiunour,  or  enlargement 
of  one  lobe  of  the  thyroid  body,  or  the  material  of  an 
abscess,  or  malignant  gi-owth,  or  any  disease  but  an 
aneurism.  If  glandular,  other  glands  may  be  felt  about 
the  neck,  also  enlai-ged ;  the  tvunom-  will  be  rounded,  or, 
at  least,  circumscribed  and  firm.  The  mass  is  jerked  by 
the  action  of  the  artery  underneath  it,  not  expanded  by 
the  increased  quantity  of  blood  forced  into  the  cavity. 
The  person  may  be  strumous  in  chai-acter.  The  glands 
may  have  been  more  or  less  enlarged  for  a  period  far 
beyond  that  which  developes  anem-ism. 

The  late  Mr.  Burns,  in  his  "  Anatomy  of  the  Head  and 
Neck,"  recommends  that  the  tumom*  be  raised  by  the 
fingers,  from  off  the  artery,  when  the  pulsation  will  cease. 
No  doubt  it  wiU ;  but  it  is  impossible  to  grasp  any 
tumour  of  the  neck  beneath  either  the  stemo-mastoid 
muscle  or  the  cervical  fascia.  If  an  encysted  tumour,  it 
will  also  have  existed  for  a  far  longer  period ;  it  will  be 
circumscribed  and  soft.  If  an  abscess,  the  period  of  its 
existence  will  prove,  on  inquiry,  to  be  shorter  in  duration. 
It  will  be  painful,  more  or  less.  It  will  not  vaiy  in  form 
by  reason  of  the  pulsation  of  the  carotid  underneath  it ; 
and  in  this,  as  in  the  former  case,  we  have  the  im- 
portant negative  evidence  of  the  absence  of  the  influence 
of  the  real  disease  on  the  branches  of  the  carotid  beyond 
it.  The  enlargement  of  one  or  other  lobe  of  the  thyi-oid 
body  is  a  frequent  occmTcnce,  and  is  occasionally  mis- 
taken for  aneurism.  This  enlargement  may  exist  over 
the  carotid  ai'tery.  Its  natm'e  is  softer  and  more  elastic 
than  that  of  ordinaiy  tumours  in  this  situation ;  it  has 
a  more  marked  pulsation  than  other  tumom-s,  consequent 
on  its  large  supply  of  blood  ;  and  I  have  seen  more  than 
one  example  of  this  disease  that  had  many  of  the  ex- 
ternal attributes  of  true  carotid  anem-ism.  On  examina- 
tion, however,  the  opposite  lobe  is  found,  though  in  a 
less  degree,  the  seat  of  the  same  enlargement.  The 
isthmus  also  will  be  found  in  some  measure  to  participate 
in  the  altered  structui-e.    It  will  generally  be  obseiTed 
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to  exist  in  the  young  female.  Its  growth  has  been  slow 
and  uninteiTupted ;  it  is  often  more  irksome  than  usual 
during  the  menstrual  periods.  It  will  also  rise  and  fall 
with  the  larynx  in  the  act  of  swallowing,  proving  its 
intimate  relationship  to  the  air-tube.  Negatively,  and 
often  the  most  valuable  evidence,  it  wants  the  peculiar 
expansion  of  aneui'ism,  and  the  influence  of  a  true  aneu- 
rismal  tumour  on  the  branches  of  the  drtery  above  it. 
Malignant  diseases  are  so  various  in  their  fonn  and  origin  Muiignaut 
that  it  is  not  surprising  if  we  occasionlly  meet  with  ex-  e™^'^*- 
amples  of  such  disease  in  the  neighboiu-hood  of  the 
carotid  artery  that  may  be  mistaken  for  aneurism  of  that 
vessel.  A  medical  friend  of  mine,  and  an  excellent  sur- 
geon, residing  in  the  north  of  England,  in  the  year  1848, 
wrote  to  me  to  the  following  effect  : — "  I  am  just  sent 

for  to  ,  many  miles  distant,  to  examine  and  report 

on  a  case  of  carotid  aneurism.  I  am  aware  how  frequent 
is  the  appearance  of  this  disease,  and  how  rare  is  the 
reality ;  but,  if  it  prove  to  be  aneiuism,  I  shall  send  the 
man  up  to  you  at  St.  Bartholomew's  Hospital."  On  the 
day  but  one  following,  the  man  arrived.  It  was  a  malig- 
nant gi'owth,  and  not  aneurismal  disease,  and  the  man  died. 

Carotid  aneiirism  is  ill-defined  in  fonn,  firm  in  texture  ; 
it  is  not  formed  upon  the  artery,  but  enters  into  its  Symptoms 
structiu-e  ;  its  pulsation  is  not  conveyed  to  it,  but  is  of  it ;  aneurism, 
it  forms  a  part  of  the  vessel  itself ;  it  has  existed,  perhaps, 
two  or  three  months,  and  gi-adually  enlarges,  at  an  uniform 
rate  of  gi-owth  ;  increasing,  however,  as  it  advances ;  the 
pulsation  in  the  branches  beyond  it,  all  partake  of  its 
influence,  then-  calibre  is  reduced  below  that  of  the  oppo- 
site side.  The  sense  of 'local  annoyance  is  permanent, 
not  occasional,  as  in  the  hysteria  attending  thyroid  en- 
largement. It  is  usually  attended  with  pain  and  throbbing 
in  the  affected  side  of  the  head,  hoarseness  of  voice, 
cough,  and  difficiUty  of  breathing,  caused  by  pressure  of 
the  tumoiu-  on  the  larynx  or  trachea.  The  local  symp- 
toms are  increased  when  in  the  horizontal  position.  As 
has  been  remarked  elsewhere,  the  real  disease  is  rarely 
mistaken,  diseases  simulating  it  freqi;ently. 

This  operation  was  first  performed  by  Mr.  Aberncthy 
in  this  country,  and  has  been  repeated  successfully  by  Opomtion 
many  eminent  surgeons  in  England  and  on  the  Continent.  oa'rouiL^ 
The  carotid  artery  may  be  required  to  be  tied,  either  in  the 
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upper  or  the  lower  part  of  its  course ;  i.e.  either  above  or 
below  the  omo-hyoideus  muscle.  If  the  aneiu-ism  be  low 
in  the  neck,  so  near  the  chest  as  to  render  it  probable 
that  great  difficulty  wiU  be  experienced  in  passing  a 
ligature  around  the  arteiy,  between  its  origin  and  the  sac, 
which  would  be  indicated  by  the  presence  of  the  tumovu' 
underneath  the  sternal  origin  of  the  mastoid  muscle, 
Brasdor's  operation,  revived  by  Mr.  Wardrop,  should  be 
resorted  to,  viz.,  that  of  tying  the  vessel  on  the  distal 
side  of  the  aneurism.  For  aneurisms  of  the  carotid  the 
lower  part  of  the  vessel  is  usually  selected,  the  upper 
being  tied  for  anem-ism  of  its  branches,  haemorrhage,  or 
vascular  tumours.  Sabatier  recommends,  for  the  purpose 
of  tying  the  cai'otid  in  the  lower  part  of  the  neck,  an 
incision  coiTCsponding  with  the  interval  between  the 
sternal  and  clavicular  origins  of  the  sterno-mastoid  muscle ; 
but  this  incision  is  objectionable. 

The  head  of  the  patient  being  placed  nearly  horizon- 
Line  of  iuci-  tally,  but  a  little  raised,  and  the  face  turned  slightly 
operutitmr^'  rouud  to  the  oppositc  side,  an  incision  of  about  two  inches 
and  a  half  in  length  is  to  be  carefully  made  thi'ough  the 
skin,  commencing  at  that  distance  above  the  sternum, 
upon  the  anterior  edge  of  the  mastoid  muscle,  and  con- 
tinued downwards,  so  as  to  pass  on  to  the  tendonous 
origin  of  that  muscle  from  the  sternum,  about  a  qiiarter 
of  an  inch  {see  fig.  1).  This  incision  will  divide  the  inte- 
guments and  some  fascia,  and  some  fibres  of  the  platysma 
above.  The  anterior  edge  of  the  mastoid  is  then  to  be 
exposed,  the  muscle  hooked  up,  and  drawn  outwards  by  a 
retractor  ;  and  for  this  pm-pose  the  patient's  head  should 
be  brought  round,  and  considerably  raised  on  a  piUow. 

The  stemo-hyoid  and  thyi'oid  muscles,  if  the  aitery  be 
required  to  be  tied  very  low,  should  be  drawn  inwards, 
when  separated  with  a  blunt  knife,  and  with  them  the 
filaments  of  the  descendens  noni  nerve.  The  omo-hyoid 
may  be  exposed,  when  crossing  the  ai'tery  at  the  iipper 
angle  of  the  wound,  or  not. 

The  sheath  of  the  vessels  should  be  divided  on  a 
director  to  the  extent  of  an  inch,  and  the  large  veins 
from  the  thyroid  body  drawn  asunder  ;  the  finger  being 
applied  to  the  bottom  of  the  wound  will  readily  detect 
the  pulsations  of  the  ai-teiy.  Great  care  should  be  t-aken 
to  avoid  these  veins,  which  often  become  largely  distended 
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with  eveiy  act  of  expii-ation,  and  present  gi-eat  difficulties 
to  the  operator. 

If  the  operation  be  perfoimed  on  the  right  side  of  the  Jugular 
neck,  within  an  inch  or  more  of  the  sternum,  the  internal 
jugular  vein  will  be  partially,  if  at  all,  exposed  ;  if  on  the 
left,  the  jugulai-  vein  wiU  be  found  lying  upon,  and  almost 
covering  the  artery  on  its  outer  side,  and  should  be  very  care- 
fully di'awn  outwards.  The  carotid  should  be  now  partly 
insidated  by  dissecting  aroimd  it,  and  the  needle  passed 
midemeath  it  from  without  inwards,  great  care  being 
taken  that  nothing  but  the  artery  be  included  ;  for  it 
should  always  be  kept  in  mind  that  on  the  left  side,  the 
thoracic  duct,  in  addition  to  the  inferior  thyroid  artery, 
and  many  nervous  branches  common  to  the  two  sides,  lie 
nearly  in  contact  with  it. 

For  the  pui-pose  of  tying  the  carotid  artery  in  the  Upper  ope. 
upper  part  of  its  course,  an  incision  two  inches,  or  two  " 
and  a  half,  should  be  made  along  the  anterior  margin  of 
the  mastoid  muscle,  beginning  on  a  level  with  the  upper 
border  of  the  thyroid  cartilage.    This  incision  will  divide 
the  skin,  platysma,  and  general  fascia  of  the  neck. 

The  mastoid  muscle  being  exposed,  the  head  should  be 
raised  as  in  the  former  operation  ;  and  the  muscle  thus 
relaxed  should  be  di-awn  outwards  by  a  blunt  and  broad 
hook  or  retractor. 

When  the  sheath  is  exposed  to  view,  the  descendens 
noni  nerve  wiU  be  seen  descending  along  it ;  this  nerve 
should  now  be  drawn  outwards,  and  the  superior  thyroideal 
veins  be  carefully  hooked,  either  upwards  or  downwards, 
according  to  the  convenience  of  the  operator.  The  finger 
should  be  repeatedly  applied  to  the  artery,  in  order  to 
ensure  its  being  exposed  towards  the  middle  of  its  front 
surface.  When  the  sheath  is  divided,  and  the  artery 
cleared  of  its  cellular  structure,  both  m  fi-ont  and  at  each 
side,  for  a  few  hues  in  length,  opposite  the  part  at  which 
the  ligature  is  to  be  applied,  the  needle  may  be  passed 
around  it  from  without  inward,  or,  if  more  convenient,  in 
the  opposite  dbection  ;  great  care  being  taken  not  to 
include  the  pneumo-gastric  nerve,  by  keeping  the  point 
of  the  needle  as  close  as  possible  to  the  posterior  smface 
of  the  artery.  It  is  very  important  that  as  little  violence  ' 
as  possible  be  done  to  the  parts  involved  in  this  disease. 
The  formation  of  abscess  has  led  to  a  fatal  result,  in  many 
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cases  of  great  early  promise.  The  thread  being  tied,  the 
divided  parts  should  be  replaced  as  much  as  possible  in 
theh"  natm-al  relations.* 


OPERATION  FOR  TYING  THE  SUPERIOR  THYROID  ARTERY. 

This  artery  is  occasionally  tied  in  the  treatment  of 
bronchocele.  The  degree  of  difficulty  of  the  undertaking 
depends  greatly  on  the  form  of  the  enlargement  of  the 
thyroid  body.  The  thyroid  artery  may  be  readily  exposed 
in  the  neck  of  an  ordinaiy  person,  and  not  less  so, 
occasionally,  when  the  thjToid  body  is  enlarged.  If  in 
such  cases  the  enlargement  involve  the  entire  body  of  the 
lateral  lobe,  then  the  vessel  which  is  distributed  to  the 
anterior  surface  of  the  organ  is  pressed  forwards  under- 
neath the  skin,  and  its  piUsations  become  appai-ent  to  the 
.^rtery"fto  ^J*^'  Other  examples,  however,  the  growth  of  the 

difficult.  thyroid  body  is  lobulated  and  irregular,  and  composed 
of  watery  cysts ;  and  then  the  lateral  lobe  overlaps  the 
artery  supplying  it,  and  j^resses  it  inwards  fi-om  the  skin 
towards  its  under  sm-face.  Under  these  ch-cumstances 
the  attempt  to  tie  the  superior  thyroid  arteiy  would  be 
attended  with  difficulty,  and  some  danger.  In  two  cases 
in  which  this  operation  was  performed  by  Mr.  Earle,  in 
St.  Bartholomew's  Hospital,  the  artery  was  large  and  pro- 
operatfon!  minent,  and  the  operation  was  easy.  Sir  W.  Blizai-d  tied 
the  superior  thyroid  in  a  case  of  bronchocele  with  some 
success,  as  regards  its  influence  on  the  disease,  although 
the  patient  died  ;  her  death  being  referable  to  remote 
causes.  In  Mr.  Earle' s  cases,  the  operation  also  tended  to 
check  very  considerably  the  gTOwth  of  the  tumom'S. 

The  patient's  head  should  be  placed  neai-ly  horizontally, 
and  the  neck  elongated  ;  and  the  com'se  of  the  artery 
being  marked  out  by  a  line  drawn  downwards  and 


*  In  tying  an  artery  the  less  that  is  seen  of  the  suri-ounding  struc- 
tures, the  better  the  operation.  This  remark  applies  to  all  ca.ses.  It 
was  strikingly  illustrated  in  an  operation  recently  performed  by  Mr. 
Bowman,  at  King's  College  Hospital,  which  I  witnessed.  He  tied  the 
common  carotid  artery  in  a  most  masterly  manner,  and  in  the  course  of 
some  excellent  observations  he  subsequently  made,  he  remarked  that, 
in  the  operation,  he  saw  nothing  of  those  structures  which  lay  around 
and  in  contact  with  the  artery. 
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inwards,  from  a  level  of  half  an  inch  above  and  behind 
the  upper  border  of  the  thyroid  cartilage,  an  incision 
of  from  an  inch  to  fifteen  lines  in  length  should  be 
made  across  it,  opposite  the  lower  edge  of  the  cartilage. 
The  skin  and  platysma  being  divided,  the  cervical  fascia 
should  be  opened,  the  mastoid  muscle  drawn  outwards 
with  a  blimt  hook,  and  the  remainmg  parts  separated  with 
a  silver  knife  :  at  the  bottom  of  this  wound  the  artery 
wiU  be  foimd.  If  the  gi-owth  of  the  thyroid  lobe  be  such 
as  to  press  the  artery  forward,  it  will  be  rendered  so 
superficial  as  to  render  any  fiurther  detail  unnecessary. 


OPERATION  FOR  TYING  THE  LINGUAL  ARTERY. 

The  lingual  ai-tery  is  occasionally  tied  in  cases  of 
hajmon'hage  from  the  tongue,  the  inosculating  branches 
between  the  two  vessels  being  inconsiderable.  When  the 
lingual  artery  arises  low  down  from  the  external  carotid, 
it  curves  upwards  and  forwards  around  and  nearly  in 
contact  with  the  tubercle,  forming  the  extremity  of  the 
great  comu  of  the  os  hyoides.  When  it  arises  half  an 
inch  higher  this  cmwe  is  not  made,  but  under  all  circum- 
stances it  lies  on  the  constrictor  medius  of  the  pharynx 
and  crosses  the  superior  laryngeal  nerve. 

The  head  of  the  patient  being  placed  horizontally,  and  ^^Iig''"""^*''' 
the  neck  lengthened  by  raising  the  chin,  an  incision  of  hySs.°°^ 
about  twelve  lines  in  length  should  be  made  immediately 
behmd  the  corner  of  this  bone,  the  outline  of  which  should 
be  distinctly  ascertained  before  proceeding  to  the  operation : 
the  incision  should  be  du-ected  downwards  and  forwards. 
The  skin  and  platysma  being  divided,  the  fascia  is  exposed, 
which  should  be  also  divided  to  the  length  of  the  external 
wound.    The  facial  vein,  often  of  considerable  size,  may 
be  brought  into  view  at  the  upper  part  of  the  wound,  in 
its  course  downwards  to  the  internal  jugular,  and  should 
be  drawn  outwards.    The  remaining  parts  should  be  torn, 
rather  than  cut  asunder,  passing  transversely  inwards, 
nearly  parallel  to  the  upper  edge  of  the  cornu  of  the  os 
hyoides,  when  the  artery  will  be  exposed.    In  passing  the  Snporior 
needle  behind  it,   care  must  be  taken  to  avoid  then™"' 
superior  laryngeal  nerve,  which  descends  nearly  at  right 
angles  behind  the  artery. 
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OPERATIONS  FOR  TYING  THE  FACIAL  ARTERY. 

Operation       The  facial  arteiy  may  be  tied  in  the  neck,  or  on  the 

base^fjlfw.  ^owev  jaw.  The  origin  of  this  artery  is  usually  at  a  distance 
of  about  a  quarter  of  an  inch  above  that  of  the  lingual. 
Taking  the  tubercle  of  the  os  hyoides  as  the  guide,  the 
external  incision  should  be  commenced  in  the  skin,  about 
half  an  inch  higher  than  in  the  preceding  operation.  The 
artery  will  thus  be  exposed  before  it  passes  underneath 
the  digastricus  and  stylo-hyoid  muscles,  or  dijas  into  the 
substance  of  the  submaxillary  gland.    The  facial  ai-tery 

On  base      is  here  crossed  by  the  hypoglossal  nerve. 

of  jaw.  ^j^^  inferior  maxillary  bone  the  facial  artery  may  be 

readily  exposed  by  an  oblique  incision  upon  the  bone,  im- 
mediately in  front  of  the  anterior  border  of  the  masseter 
muscle,  and  this  margin  may  be  as  readily  detected,  by 
desiring  the  patient  to  close  his  jaws  by  compression  of 
the  molar  teeth  against  each  other.  The  oblique  incision 
in  this  situation  not  only  ensures  the  readily  finding  the 
artery,  but  it  divides  fewer  filaments  of  the  facial  nei-ve. 
The  facial  vein  lies  on  its  outer  side,  between  the  arteiy 
and  the  masseter  muscle. 


OPERATION  FOR  TYING  THE  OCCIPITAL  ARTERY. 

Relative  Leaving  the  trunk  of  the  external  carotid,  the  occipital 
anatomy.  g^j-^gj-y  passes  backwards,  through  a  kind  of  loop  of  the 
hypoglossal  nerve,  and  becoming  nearly  horizontal,  it  lies 
in  a  gi-oove  in  the  temporal  bone,  underneath  the  mastoid 
process,  and  beneath  the  muscles  attached  to  it  and  to  the 
oblique  ridge  extending  backwards  on  the  occipital  bone, 
viz.,  the  sterno-mastoid,  the  splenius  capitis,  and  occasion- 
ally only  underneath  the  trachelo-mastoid  muscle,  at  the 
back  of  which  it  emerges,  lying  on  the  occipital  bone.  It 
is  here  placed  at  a  distance  of  about  an  inch  and  a  half 
behind  the  external  ear,  covered  only  by  the  dense  tissue 
of  the  scalp,  and  is  accompanied  by  one  or  more  veins. 
The  distance,  however,  of  the  ai-teiy  behind  the  external 
ear  will  depend  on  the  breadth  of  the  msertion  of  the 
mastoid  muscles,  and  this  extent  varies  in  different  persons. 
It  would  be  well  to  vary  the  distance  from  an  inch  and  a 
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quai-ter  to  an  inch  and  a  half,  according  to  the  general 
muscularity  of  the  individual.  The  occipital  artery  may 
be  exposed  by  an  incision  of  about  an  inch  in  length, 
caiTied  obliquely  downwards  and  backwai'ds  across  its 
com'se. 


OPERATION  FOR  TYING  THE  TEMPORAL  ARTERY. 

The  course  of  the  temporal  artery  can  be  traced  by  Proximity 
the  finger  passing  upwards  immediately  in  front  of  the 
cartilaginous  structure  of  the  external  ear,  and  over  the 
root  of  the  zygoma.  In  this  situation,  the  arteiy  should 
be  clearly  exposed  before  the  ligature  be  passed  aroimd 
it,  lest  the  am-iculo-temporal  nei-ve  or  a  filament  of  the 
portio  dm-a  be  included  within  it ;  an  incision  of  about 
nine  lines  in  length  should  be  made  obliquely  across  the 
artery  in  either  direction.  The  instruments  employed 
should  be  fine,  and  the  operation  delicately  performed, 
for  the  reason  above  stated.  The  artery  and  the  artery 
alone  should  be  included  in  the  ligature. 

A  case  of  some  interest  involving  this  vessel  occurred  Case, 
to  me  in  1847,  in  the  person  of  a  young  lady.  A  small 
swelling  formed  upon  the  temporal  artery,  which  appeared 
to  me  to  exhibit  the  characters  of  aneui'ism.  She  was 
not  conscious  of  having  sustained  any  injuiy  to  the  vessel 
by  blow  or  othei-wise.  The  pulsation  was  manifest  to 
herself,  and  as  the  tumour  increased  in  size,  its  pressm'e 
on  the  meatus  auditorius  became  a  source  of  great  dis- 
comfort, particularly  when  she  attempted  to  lay  that 
side  of  her  head  on  the  pillow.  Sir  B.  Brodie  saw  her, 
but  doubted  the  anem-ismal  character  of  the  disease. 
Some  months  elapsed,  and  she  saw  Mr.  Liston,  in  con- 
junction with  Sir  B.  Brodie  and  myself  It  was  then 
deemed  anem-ismal,  and  I  tied  the  artery  below  the 
tumom-.  For  some  days  the  tumour,  which  had  reached 
the  size  of  a  large  bullet,  diminished  in  size,  and  after 
remaining  for  some  weeks  stationaiy,  it  again  began  to 
increase.  I  had  no  doubt  of  its  anem-ismal  nature,  even 
at  that  time,  but  I  considered  it  an  erectile  tumoiu-  com- 
municating with  the  trunk  of  the  vessel,  because  pressure 
on  the  arteiy  below  invariably  reduced  it  greatly  in  size. 
Mr.  Aston  Key  then  saw  it,  and  immediately  pronounced 
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it  aneui-ismal.  Its  peculiar  natm-e  precluding  any  further 
operation  upon  it,  I  had  a  fine  spring  compress  made  by 
Ferguson,  with  a  ball-and-socket  joint,  Avhich  passed  over 
the  head,  and  made  permanent  pressure  on  the  tumour. 
The  instrument  was  entirely  concealed  by  her  hair.  My 
patient  wore  this  instrament  for  fifteen  months,  at  the 
expu-atiou  of  which,  the  timaour  had  become  solid,  and  all 
pulsation  had  permanently  ceased. 


OPERATION  FOR  TYING  THE  ABDOMINAL  AORTA. 

Heiative  Descending  from  between  the  cinira  of  the  diaphi-agm, 
autttoraj.  ^j^g  aorta  lies  a  little  to  the  left  side  of  the  centre  of  the 
vertebral  column,  having  the  vena  cava  inferior  on  its 
right,  and  nearly  in  contact  with  it.  Its  division  into 
the  two  common  iliacs,  takes  place  on  the  body  of  the 
fourth  lumbar  vertebra,  just  below  the  level  of  the 
imibilicus.  The  inferior  mesenteric  is  given  ofi"  fi'om  the 
aortic  trimk,  on  the  left  side  of  the  middle  of  the  vessel, 
about  two  inches  above  its  bifurcation.  Two  lumbar 
arteries  arise  from  it,  within  half  an  inch  of  its  bifm*- 
cation.  The  left  lumbar  veins  pass  behind  it.  The 
trunks  of  the  two  sympathetic  nerves  lie  on  the  bodies  of 
the  vertebrae,  a  few  lines  only  from  the  surface  of  the 
vessel.  The  abdominal  cavity  is  hned  by  the  i^eritoneum, 
which  is  placed  posteriorly  in  close  apposition  with  a 
loose  fascia  covering  the  aorta.  In  order  to  exj^ose  the 
vessel  fi-om  the  front  of  the  abdomen,  two  layera  of  this 
membrane  must  necessarily  be  divided,  and  the  intestines 
pushed  aside.  The  depth  from  the  abdominal  parietes, 
through  which  the  first  incision  is  made  to  the  aorta, 
across  a  cavity  akeady  occupied  by  intestine,  must  in 
some  subjects  be  very  great. 
Operation.  This  operation  was  first  performed  by  Sir  Astley  Cooper, 
in  the  year  1817,  for  an  anemism  of  the  external  iliac 
girj^^  artery  that  had  sloughed.  He  made  an  incision,  tlu-ee 
Cooper's  inches  in  length,  along  the  line  of  the  linea  alba,  curving 
the  line  to  avoid  the  umbilicus  :  having  opened  the  cavity 
of  the  abdomen  he  pushed  aside  the  intestines,  tore 
through  the  peritoneum  covering  the  arteiy,  with  liis 
finger-nail,  and  passed  an  armed  needle  around  it,  at  a 
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distance  of  tliree  quarters  of  an  inch  above  the  bifur- 
cation.   The  patient  survived  the  operation  two  days. 

The  aorta  was  also  tied  by  Mr.  James  of  Exeter,  in 
the  year  1829,  for  aneurism  of  the  external  iliac  artery,  case, 
for  which,  a  month  prior,  he  had  performed  the  operation 
of  Brasdor,  by  tying  that  vessel  on  the  distal  side  of 
the  aneurism.  The  operation  of  Mr.  James  coiTesponded 
with  that  of  Sir  A.  Cooper.  The  patient  sm-vived  some 
hoiu's  only. 

The  question  as  to  the  feasibihty  of  tying  the  aorta  on 
the  living  subject,  without  the  immediate  destruction  of 
life,  may  be  said  to  have  obtained  conclusive  evidence  in 
its  favour  by  these  two  operations,  and  more  especially  by 
that  of  Sh'  A.  Cooper.    It  is  a  matter  of  history,  that 
nearly  all  the  early  operations  on  large  vessels  have 
proved  fatal,  and  that  complete  success  has  finally  crowned 
the  repetition  of  the  attempt.     The  success  of  Sir  A. 
Cooper's  operation  on  the  aorta,  was  sufficient  to  justify 
its  repetition  in  a  case  of  equal  emergency  ;  and  it  would 
be  the  equally  justifiable  resort  of  the  surgeon  on  such 
conditions,  even  were  it  certain  that  four  out  of  five 
operations  must  prove  necessarily  fatal,  for   death  is 
certain  without  it.    It  may  be  doubted,  however,  whether 
the  kind  of  operation  practised  in  the  above  cases  was 
that  most  likely  to  ensiu-e  a  favourable  result.     The  Danger  of 
exposure  of  the  cavity  of  the  abdomen,  the  violence  done  ca^tie".^ 
to  the  healthy  peritoneum,  and  the  handling  and  con- 
cussion of  the  intestines,  are  very  probable  elements  of 
future  evil.     Nature  is  very  jealous  of  any  degree  of 
exposition  of  the  cavities  of  the  body  ;  and  when  we  add 
to  the  evil  of  this  violence,  that  also  done  to  the  largest 
vessel  of  the  arterial  system,  we  shall  not  be  surprised  at 
the  result.    One  half  of  this  difficulty  may  be  averted  by 
another  operation,  viz.,  that  of  tying  the  aorta  behind 
the  peritoneal  cavity,  by  an  mcision  which  would  admit  of 
the  peritoneum  being  raised  with  the  mass  of  mtestines, 
without  being  opened.   Should  opportunity,  unfortunately 
for  the  individual,  occiu-,  we  can  see  no  reasonable  ground 
why  success  should  not  become  at  least  its  occasional,  if  not 
Its  frequent  attendant,  such  is  the  admirable  machinery  of 
the  arterial  system.    The  nature  of  this  operation  will  be 
described  in  that  of  the  operation  for  tying  the  common 
iliac  artery,  and  to  which  the  reader  is  referred. 
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Relative 
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Variety  in 
length. 


Iliac  vein 
and  ureter. 


Symptoms 
requiring  it. 


OPERATION  FOR  TYING  THE  COMMON  ILIAC 
ARTERY. 

At  the  lower  border  of  the  fourth  lumbar  vertebra,  the 
aorta  divides  into  the  two  common  iliac  arteries,  which, 
diverging  from  each  other,  and  from  the  mesial  liue, 
pursue  a  course  of  about  two  inches,  lying  on  the  inner 
side  of  each  psoas  magnus,  where  they  subdivide  into 
their  secondary  branches.  The  com^se  of  these  two 
vessels  in  the  subject  is  indicated  by  a  line  di'awn  from 
the  centre  of  the  abdomen,  half  an  inch  below  the 
lunbilicus,  to  a  point  in  Poupart's  ligament,  midway 
between  the  anterior  superior  spine  of  the  ilium  and  the 
symphysis  pubis.  This  line  follows  the  course  of  both 
the  common  and  external  iliac  arteries,  with  sufficient 
precision  for  all  useful  piu-poses.  A  gi-eat  variety 
occasionally  prevails  in  the  length  of  the  common  iliac 
artery,  and  consequently  on  that  of  the  two  consecutive 
branches  into  which  it  divides.  This  vessel,  of  an 
average  length  of  about  two  inches,  is  often  found  to 
exceed  that  length  by  one  or  even  two  inches,  under 
which  circumstances  the  external  and  internal  iliac  ai-e 
reduced  in  the  same  degree  in  their  average  dimensions. 
Occasionally  the  division  into  these  secondary  branches 
takes  place  at  the  termination  of  one  inch  or  more  of  its 
course.  These  peculiarities  should  be  kept  in  mind  by 
the  sui'geon  while  operating  on  either  of  these  three 
vessels.  The  right  common  ihac  artery  crosses  the 
right  common  ihac  vein,  the  left  artery  having  its  corre- 
sponding vein  on  its  inner  or  mesial  side.  Each  common 
ihac  artery  is  crossed  obliquely  by  the  lu-eter  of  its 
own  side  ;  but  the  connection  of  the  lu'eter  to  the  peri- 
toneum is  somewhat  stronger  than  that  to  the  arteiy,  for 
in  raising  this  membrane  the  lu'eter  usually  follows  it. 
The  peritoneum  is  applied  loosely  upon  the  iliac  arteries, 
and  is  raised  from  them  without  difficulty.  The  distance 
of  the  arteries  from  the  front  of  the  abdomen  will  vaiy 
of  com-se,  according  to  the  degi'ee  of  obesity  of  the  pereon 
under  inquiry,  and  to  the  condition  of  repletion  of  the 
intestines. 

In  a  case  of  aneurism  of  the  external  iliac,  which  is 
obviously  seated  high  up  in  the  artciy,  conveying  a  con- 
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siderable  piilsation  to  the  parts  around,  and  forming  a 
tumour  in  the  lateral  part  of  the  abdomen,  some  inches 
in  extent,  above  Poupart's  ligament,  perceptible  through 
the  abdominal  walls,  and  more  especially  if  the  tumovu-  be 
so  placed  as  to  raise  the  question  of  its  probable  seat  in 
the  internal  iliac,  it  would  become  necessary  to  apply  a 
ligature  around  the  common  iliac,  and  this  operation, 
formerly  deemed  impracticable,  with  any  probability  of 
success,  has  been  performed  on  several  occasions. 

The  common  iliac  arteiy  was  first  tied  in  New  York,  by 
Dr.  Mott,  for  anemism  of  the  external  ihac,  in  the  year 
1827,  and  in  1828,  by  Sir  P.  Crampton,  in  Dublin,  for 
the  cm-e  of  the  same  disease.    Dr.  Mott's  case  recovered. 

The  operation  performed  by  Dr.  Mott  was  founded  on 
that  adopted  by  Mr.  Abemethy,  for  tying  the  external 
iliac  artery,  and  consisted  of  an  incision  made  through 
the  parietes  of  the  abdomen  over  the  vessel.  That  of 
Su"  Phihp  Crampton,  although  in  that  individual  case 
imsuccessful,  was  a  great  improvement  on  its  predecessor. 
A  repetition  of  this  operation  was  performed  in  St.  Bar- 
tholomew's Hospital,  in  the  year  1846,  by  Mr.  Stanley, 
for  the  cure  of  a  disease  of  the  left  ilium,  and  as  it 
appeared  to  me  that  the  object  was  attained  in  his  hands 
with  remarkable  facility,  I  cannot  do  better  than  record 
my  recollection  of  its  details. 

The  patient,  a  middle-aged  man,  was  placed  on  the  Operation, 
operating  table,  with  his  body  inclined  over  to  the  right 
or  sound  side,  the  shoulders  and  trunk  were  bent  a  little 
forwards,  for  the  piu-pose  of  rendering  the  lumbar  integ-u- 
ment  tense.  The  line  of  the  last  false  rib  being  ascer- 
tained, an  incision  was  made  from  its  cartilage  or  nearly 
its  pouat,  in  a  hne  downwards,  and  somewhat  forwards,  to 
the  crista  ilii.  This  incision  was  about  thi-ee  to  foiu-  inches 
in  length.  The  division  of  the  integument  was  followed 
by  that  of  the  external  obhque,  internal  oblique,  and 
transversahs  muscles,  smgly  and  successively.  The 
exteraal  incision  was  then  elongated  along  the  line  of 
the  crista  ilii,  to  the  extent  of  about  three  inches  more, 
and  the  division  of  the  three  muscles  from  the  bone  com- 
pleted ;  comparatively  little  blood  escaped.  Reverting  to 
the  situation  of  the  first  incision,  Mr.  Stanley  then 
divided  the  fascia  which  lines  the  inner  border  of  the 
muscles  in  this  situation,  and  extended  the  division  of 
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the  fascia  to  the  entu-e  hmit  of  the  external  wound.  He 
then  raised  the  mass  of  intestine  enveloped  in  the 
peritoneum,  and  pushed  it  inwards,  bringing  into  view 


A.  Artery.        B.  Ureter.        C.  Peritoneum.       D.  Psoas  magnus  muscle. 

the  psoas  magnus,  left  ureter,  and,  finally,  the  common 
iliac  artery,  around  which  he  passed  a  ligature,  without 
any  apparent  difficulty. 
Preferable       I  consider  the  advantages  of  this,  over  the  anterior 

to  the  ante-  n  •  i  j.i 

rior  opera-  Operation  to  DO  very  striking,  lirst,  inasmuch  as  the 
tion.  abdominal  parietes  must  be  divided,  it  is  a  less  objec- 
tionable region  in  which  to  divide  them,  because  less 
sensitive,  and  less  liable  to  consequent  inflammation. 
Secondly,  the  requisite  separation  of  the  peritonevim  from 
its  relations  to  the  abdominal  walls,  is  less  extensive,  and 
consequently  we  have  less  liabihty  to ,  suppui'ative  action. 
In  the  anterior  operation  the  detachment  of  the  mem- 
brane from  the  walls  of  the  abdomen  is  much  more 
extensive.  Thirdly,  in  the  posterior  operation  the  ai-teiy 
is  brought  fairly  into  view,  and  the  act  of  passing  the 
needle  aroimd  it  is  made  visible  to  obsei-vers  around. 
The  external  incision  in  the  case  of  Dr.  Mott  was  eight 
inches  in  length  !  and  must  have  extended  from  Poupart's 
ligament  nearly  to  the  umbilicus.  Fourthly,  by  tyi 
the  common  iliac  arteiy  by  means  of  the  posterior  open 
tion,  the  line  of  the  vessel  is  sufficiently  exposed,  to  enabl 
the  operator  to  select  his  point  of  contact  for  the  hgature, 
to  caiTy  it  either  higher  or  lower,  or  even,  if  uecessaiy,  t 
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separate  the  peritoneum  from  the  aorta  itself,  and  to  pass 
a  hgatm-e  around  that  vessel,  at  a  sufficient  distance  above 
its  bifm-cation ;  and,  fifthly,  should  the  patient  recover, 
the  foiination  of  ventral  hernia,  consequent  on  the  im- 
perfect union  of  the  muscular  parietes,  is  less  likely  to 
occm-  than  in  the  anterior  operation.  It  is  no  evidence 
unfavom-able  to  this  plan  of  operation,  that  both  the 
case  of  Sir  P.  Crampton  and  Mr.  Stanley  faUed,  any  more 
than  it  is  favom-able  evidence  to  the  anterior  operation 
that  the  case  of  Dr.  Mott  recovered.  It  is  only  by  frequent 
repetition  that  the  respective  merits  of  the  two  operations 
can  be  practically  ascertained,  and  I  have  no  hesitation  in 
expi-essing  my  preference  for  the  English  operation. 


OPERATION  FOR  TYING  THE  INTERNAL  ILIAC  ARTERY. 

The  internal  iliac  arteiy  descends  from  the  point  of  Relative 
bifurication  of  the  external  iliac  along  the  walls  of  the  ''""^^^y* 
pelvis.  It  diverges  from  the  external  ihac,  at  an  angle 
of  about  25°,  and  proceeds  forwards  to  the  extent  of 
about  an  inch  before  it  yields  any  branches,  of  which  the 
first  is  the  ilio-lumbar.  The  right  artery  lies  in  front  of 
the  corresponding  vein,  but  the  left  crosses  in  front  of  the 
left  external  ihac  vein,  having,  on  the  right  side,  the  left 
internal  vein  immediately  behind  it.  But  many,  yet 
large  though  lesser  veins  congregate  around  and  empty 
themselves  into  it  in  this  situation.  The  m-eter  on  each 
side  is  placed  internal,  and  a  little  posterior  to  it.  Both 
arteries  and  veins  are  invested  by  a  layer  of  the  pelvic 
fascia,  upon  which  is  placed  the  peritoneum.  If  a  line 
be  drawn  from  the  mesial  line  of  the  abdomen,  half  an 
mch  below  the  umbilicus  to  Poupart's  ligament,  midway 
between  the  anterior  superior  spine  of  the  ilium,  and  the 
symphysis  pubis,  and  the  two  upper  inches  of  such  a  Ime 
be  allowed  for  the  common  iliac  artery,  a  second  line, 
drawn  downwards  from  this  point,  at  an  angle  of  about 
25°  with  the  first,  nearly  parallel  to  its  fellow  of  the 
opposite  side,  will  indicate,  with  tolerable  exactness,  the 
course  and  direction  of  the  internal  iliac  arteiy,  with 
respect  to  the  anterior  wall  of  the  abdomen. 

The  internal  iliac  is  the  subject  of  operation  in  cases  of  Difficulty  of 
aneurism  of  the  gluteal  or  other  of  its  branches.  Its 
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situation  and  relations  in  the  pelvis  would  hopelessly  pre- 
clude its  certain  diagnosis,  if  diseased ;  for  the  only 
accessible  direction  by  which  its  symptoms  could  be 
manifested,  would  be  that  du-ectly  forwards,  in  which 
case  the  disease  would  be,  in  all  probability,  refeired  to 
the  external  ihac.  It  has  usually  been  tied  fur  anem-ism 
of  the  gluteal  artery,  and  it  would  be  equally  compulsory 
in  a  similar  affection  of  the  ischiatic  or  pudendal,  or,  indeed, 
in  any  one  of  the  primary  branches,  could  the  existence  of 
such  disease  be  ascertained  with  certainty. 
Operation.  This  operation  was  first  performed  in  the  year  1812,  by 
Mr.  Stevens,  of  Vera  Cruz,  on  a  slave  woman,  for  gluteal 
aneurism  :*  the  woman  recovered  ;  and  a  second  time  by 
Mr.  Atkinson,  of  York,  whose  patient  died  on  the  nine- 
teenth day. 

Linoofiuci-     T]ie  process  of  exposure  of  the  artery,  adopted  by  Mr. 

Stevens,  consisted  in  an  incision  made  through  the  ante- 
rior abdominal  parietes.  This  incision  was  five  inches  in 
length,  and  was  situated  "at  the  lower  and  lateral . part 
of  the  abdomen,  parallel  to,  and  about  half  an  inch  on 
the  outer  side  of  the  epigastric  artery."  This  process  is 
yet  practised  in  the  operation  in  question,  and  is  probably 
the  most  eligible  that  can  be  adopted. 
Objections  The  posterior  operation  labours  under  considerable  dis- 
operatum?'^  advantages,  in  reference"  to  the  internal  iliac,  which  ai-e 
not  referable  to  the  common  iliac.  By  the  posterior 
incision  the  internal  ihac  is  concealed  behind  the  bone, 
the  cavity  of  the  pelvis  is  not  exposed  to  view,  the  in- 
ternal lies  behind  the  external  iliac,  and  being  surrounded 
by  niunerous  and  large  veins,  any  wound  of  which  would 
probably  prove  fatal,  such  an  operation  is,  I  conceive, 
objectionable.  Although  I  believe  the  finger  could  be 
placed  in  contact  with  the  artery  more  readily  in  the 
posterior,  than  in  the  anterior  operation,  yet  the  eye 
coidd  not  so  readily  reach  it;  and  this  cu-cumstance  is 
fatal  to  a  safe  proceeding,  and  the  difficulty  of  the  poste- 
rior operation  would  be  materially  increased,  if,  during 
its  performance,  it  appeared  that  the  common  iliac  were 
of  unusual  length.  In  that  case  there  would  remain  no 
other  alternative  but  that  of  tying  that  vessel.  We 
must,  therefore,  resort  to  the  anterior  operation,  and  for 
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this  pm-pose  an  incision  should  be  made  over  the  line 
of  the  ai-teiy,  the  direction  of  which  will  be  ascertained 
with  care  and  precision.    The  external  iliac  artery  passes 
imder  Poupart's  ligament,  midway  between  the  anterior 
superior  spine  of  the  ilium,  and  the  symphysis  pubis ; 
from  this  point,  the  course  of  the  trunk  is  indicated,  as  Relation  of 
above  stated,  by  a  line  drawn  upwards  and  inwards  to  ?he^exteniai 
meet  its  fellow  half  an  inch  below  the  umbilicus.    The  ^aii. 
upper  two  inches  of  this  line  will  correspond  with  the 
common  iliac,  and  from  this  point  the  two  iliac  arteries 
diverge  from  each  other,  the  internal  descending  forwards 
at  an  angle  of  about  25°  or  30°  with  the  other  branch. 

This  point  of  subdivision  between  the  two  iliac  arteries 
is  about  the  distance  of  from  fom-  to  five  inches  above 
Poupart's  ligament,  and  about  four  inches  from  the  crista 
ilii,  opposite  which  it  lies.  If  we  take  half  an  inch 
internal  to  this  line  for  the  internal  iliac,  we  shall  hit 
the  exact  line  of  the  vessel.  It  is  unnecessary  to  make 
this  incision  of  immoderate  dimensions.  Probably  from 
fom*  to  five  inches  wiU  suffice  for  all  the  manipula- 
tion required,  and  every  half  inch  of  incision  saved 
to  the  patient,  not  only  promises  a  more  favour- 
able immediate  result,  but  renders  the  occurrence  of 
ventral  hernia  less  probable.  The  incision  should  be 
commenced  at  a  point  about  one  inch  above  Poupart's 
ligament,  and  continued  upwards  and  inwards,  over  the 
line  of  the  external  iliac  artery,  or  along  this  line  from 
above  downwards.  Such  an  incision  will  permit  of  the 
integuments  and  muscles  being  sufficiently  drawn  in- 
wards, to  enable  the  operator  to  expose  the  artery  to 
his  ready  view.  Some  additional  care  is  requisite  in  Careful  di^-i- 
dividing  the  fibres  of  the  transversahs  muscle,  lest  the  "^e^^^"^' 
transvei-sahs  fascia,  which  lines  its  under  surface,  be 
wounded  unintentionally  and  the  peritoneum  be  injured. 

When  the  transversahs  muscle  is  fully  divided  to  the 
extent  of  the  division  in  the  outer  skm,  the  fascia  trans- 
versahs should  be  equaUy  divided,  by  means  of  a  director 
passed  underneath  it.  The  hand  then  passed  into  the 
wound  should  carefully  sepai-ate  the  peritoneum  from 
the  iliac  fossa  with  the  mass  of  intestines.  This  is  now 
the  only  obstacle  to  the  exposure  of  the  artery  ;  but  great 
gentleness  and  a  light  hand  are  requisite  for  this  purpose. 
The  ihacus  intemus  and  the  psoas  magnus  will  be  thua 
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brought  successively  into  view ;  and  on  the  middle  of 
the  latter  muscle  wiU  be  felt  the  pulsations  of  the  ex- 
ternal iliac ;  and  still  more  internally,  and  within  the 
cavity  of  the  pelvis,  i.  e.,  about  one  inch  lower,  will  be 
tion^^"^*"  those  of  the  internal  iliac  artery.  The  vessel  should 
be  exposed  to  the  sight  and  examined,  more  especially  in 
the  act  of  passing  the  ligature,  lest  injuiy  be  done  to  the 
veins  which  ramify  about  it.  The  needle  vnU.  be  most 
readily  introduced  on  the  outer  side  of  the  vessel ;  the 
cellular  connections  of  which  should  be  carefully  separated 
by  a  blunt  or  silver  knife,  before  attempting  to  pass  the 
needle  around  it. 


OPERATION  FOR  TYING  THE  EXTERNAL  ILIAC  ARTERY. 

Relative  The  external  iliac  artery,  commencing  at  the  bifurcation 
of  the  common  Oiac  trunk,  is  situated  at  its  origin  fi-om 
that  vessel,  on  the  inner  side  of  the  psoas  magnus  muscle  ; 
and,  at  its  termination,  underneath  Poupai-t's  ligament, 
it  lies  on  the  anterior  surface  of  the  muscle.  The  artery 
generally  presents  a  curve,  the  convexity  of  which  is 
downwards,  towards  the  pelvis,  which  is  marked  more 
positively  in  the  female  than  in  the  male  subject.  Some- 
times the  curve  is  very  considerable.  In  this  com'se  of 
from  four  to  five  inches,  it  arches  forwards  and  outwards, 
to  reach  the  front  smface  of  the  psoas,  which  is  external 
to  it,  lying,  however,  somewhat  nearer  to  its  inner  than 
to  its  outer  side. 

Here,  again,  I  must  remind  the  reader  of  the  imcertain 
length  of  the  external  iliac  ai-tery.  It  is  obvious,  fi'om 
this  description  and  from  the  recollection  that  the  cm-ve 
of  the  crista  ilii  bends  roimd  towards  it,  in  its  descent,  to 
reach  the  anterior  superior  spine  of  the  ihum,  that,  as  the 
artery  reaches  Poupart's  ligament  it  gi-adually  approaches 
the  front  of  the  abdomen,  and  also  approaches  the  side  of 
the  body. 

Relation  to  The  right  external  iliac  vein  passes  underneath  the 
Iliac  veius.  corresponding  artery,  (the  vena  cava  inferior  being  on  the 
right  side  of  the  aorta,)  and  underneath  Poupart's  liga- 
ment, it  lies  to  its  left,  or  inner  side  ;  while,  on  the  left 
side  of  the  body,  the  external  iliac  vein  having  crossed 
underneath  the  internal  iliac  artery,  descends  along  the 
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right  or  inner  side  of  its  coiTespondiug  arteiy.  In  other 
words,  the  vein  lies  internally  to  the  aitery  on  both  sides. 
The  external  iliac  artery  is  accompanied  by  a  fine  branch 
of  the  lumbal-  plexus,  the  genito-cnu-al,  which  lies  either  nerve, 
on  its  anterior  or  on  its  inner  surface ;  the  plexus  itself 
being  separated  from  it  by  the  psoas  muscle,  in  the 
substance  of  which  it  is  imbedded.  Although  these 
vessels  lie  upon  the  fascia  iUaca,  they  receive  an  invest- 
ment of  that  fascia,  which  covers  them  in  the  whole 
of  their  coiu-se.  The  peritoneum,  which  invests  the 
abdominal  contents,  is  reflected  laterally  from  the  anterior 
walls  of  the  cavity,  into  the  iliac  fossa  ;  and  again,  back- 
wai-ds,  over  the  vessels,  to  which  it  is  attached  by  a  very 
loose  cellular  tissue.  Just  before  its  passage  underneath 
Poupart's  ligament,  the  artery  is  crossed  by  the  vas 
deferens.  The  external  ihac  furnishes  two  branches  only, 
the  circumflexa  ilii,  and  the  epigastric  ;  the  origins  of 
which  vaiy  from  three  to  eight  lines  above  Poupart's 
ligament.  It  is  also  sruTounded,  in  common  with  the 
vein,  with  a  numerous  and  irregular  chain  of  absorbents. 
In  a  case  in  which  Mr.  James  tied  the  external  iliac 
arteiy,  a  double  vessel  was  found  on  examination  after 
death.    I  have  never  met  with  a  parallel  example. 

The  external  iliac  artery  was  first  tied  by  Mr.  Aber-  First  tied 
nethy,  in  the  year  1796.  The  patient  had  undergone  Abemethy. 
Hunter's  operation  for  a  popliteal  aneurism.  A  second 
aneurism  formed  in  the  opposite  femoral,  for  which  Mr. 
Abemethy  tied  that  arteiy  below  Poupart's  ligament. 
Hsemoi-rhage  occuiTed  on  the  fifteenth  day,  for  which  he 
tied  the  external  ihac,  within  the  cavity  of  the  abdomen. 
The  patient  died.  Mr.  Freer,  of  Birmingham,  repeated 
this  operation,  in  1806,  with  success.  In  the  same  year, 
Mr.  Abemethy  performed  his  third  operation  on  this 
artery,  and  also  with  success.  It  has  been  smce  under- 
taken by  most  of  the  leading  sm-geons  of  England,  and 
by  many  m  France,  with  such  results,  as  to  justify  the 
resort  to  it  in  all  cases  in  which  the  arterial  trank  of  the 
lower  extremity  is  diseased  so  close  to  Poupart's  ligament, 
as  to  preclude  the  possibihty  of  passing  a  hgatm-e  around 
the  artery  below  it. 

The  hne  of  artery  should  be  clearly  defined  according 
to  the  ru  es  above  indicated,  and  the  patient  laid  quite 
honzontally  on  the  table.    The  fuU  extent  of  the  tumoui- 
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should  be  ascertained  by  cai'eful  examination  through  the 
parietes  of  the  abdomen,  and  whether  it  extend  veiy  high 
upon  the  artery  or  not,  this  inquiry  will  fm-nish  important 
results  to  the  sm'geon. 

If  the  diseased  condition  of  the  artery  be  manifested 
by  large  pulsation,  to  the  extent  of  three  or  foiu-  inches 
above  Poupart's  ligament,  the  only  safe  alternative  will 
consist  in  tying  the  common  iliac  trunk.  It  is  no  argu- 
ment against  this  necessity,  that  the  external  iliac  artery 
is  rarely  if  ever  diseased  to  such  an  extent,  because  we 
have  no  reason  to  suppose  the  upper  or  middle  part  of 
this  vessel  to  be  free  from  the  liability  to  anem-ismal 
disease,  of  which  possibly  any  day  may  fuiTiish  an 
example.  The  proceeding  adopted  by  the  operator  wiU 
entirely  depend  on  the  extent  of  the  ttunom'  above 
Poupart's  ligament.  Of  com-se,  some  degree  of  doubt 
may  prevail  in  a  fat  subject,  whose  prominent  abdomen 
and  distended  intestine  may  preclude  the  possibility  of  a 
very  satisfactory  inquiry ;  but,  as  a  general  mle,  the 
pulsations  of  the  tumour  will  be  sufficiently  distinct  to 
permit  a  sound  conclusion  to  be  dra^m  on  this  subject. 
If  the  tumom*  extend  to  a  distance  of  two  inches  or  more 
above  Poupart's  ligament,  it  is  obvious  that  that  form  of 
operation  should  be  selected  which  will  efficiently  expose 
the  arteiy  above  it.  If  the  disease  be  con&ied  to  the 
femoral,  at,  or  immediately  below  Poupai't's  hgament,  the 
exposure  of  the  vessel  even  at  the  lowest  part  of  its 
course,  i.  e.,  immediately  above  the  ligament,  will  suffice. 
It  is  one  important  element  in  the  successful  result  of 
an  operation  on  the  external  iliac  artery,  that  the  contents 
of  the  abdomen  be  as  little  disturbed  as  possible  ;  and 
therefore,  in  the  abstract,  that  operation  shoidd  be  always 
preferred  which  will  least  conduce  to  this  evLL  The 
operation  of  Mr.  Abemethy,  in  1796,  laid  the  artery  bai-e 
in  the  direction  of  its  course  to  the  extent  of  about 
three  inches,  by  a  longitudinal  incision.  That  of  Mr. 
Freer,  since  modified  by  Sir  A.  Cooper,  exposed  the  vessel 
by  an  incision  more  approaching  to  a  transvei-se  dhection. 
The  latter  is  the  simpler  operation,  and  less  liable  to 
subsequent  evil.  But  the  fii'st  consideration  is  due  to 
the  necessity  of  the  disease,  and  according  to  the  evidence 
of  the  anemism,  involving  the  artery  high  up  in  its 
course,  say  to  one  inch  or  more  above  Poupart's  hgament, 
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is  the  operation  of  Mr.  Abernethy,  or  that  of  Mr.  Freer 
modified  by  Sir  Astley  Cooper,  to  be  prefeired.  The 
merit  of  Mr.  Abernethy' s  operation  consists  in  the  extent 
of  the  exposm-e  of  the  artery  to  a  distance  above  Poupart's 
hgament,  and  by  which  the  occasional  imcertainty  of 
diagnosis  is  most  effectually  met.  That  of  Mr.  Freer 
has  the  advantage  of  greater  simpUcity,  and  in  cases  of 
disease  confined  to  the  femoral  artery,  is  certainly  more 
ehgible,  inasmiich  as  the  arteiy  is  exposed  in  a  nearly 
transverse  direction,  close  to  Poupart's  ligament,  with 
fai'  less  displacement  of  the  peritoneum  than  is  required 
in  the  former  case.  The  objections  to  either  one  of  these  Demerits, 
plans  for  operation  in  any  given  case,  are  founded  on  the 
merits  of  the  other  :  that  in  Mr.  Abernethy's  longitudinal 
incision  is  attended  by  the  necessary  evil  of  extensive 
separation  of  the  peritoneum  from  the  walls  of  the  abdo- 
men ;  the  gi-eater  difficulty  of  bringing  the  arteiy  fully 
into  view ;  the  almost  certainty  of  including  in  the 
ligature  the  genito-cniral  nerve  ;  and  the  gi'eater  liability 
to  the  occurrence  of  ventral  hernia,  on  the  healing  of  the 
external  wound ;  that  of  Su-  A.  Cooper  being  totally 
inapplicable  to  disease  of  the  arteiy  that  is  not  confined 
to  the  vessel  below  Poupart's  ligament,  or  immediately 
underneath  it.  If,  on  the  completion  of  the  transverse 
operation,  disease  be  found  to  have  extended  higher 
along  the  artery,  than  a  careftil  inquiry  had  previously 
ascertained,  httle  advantage  would  accrue  from  its  per- 
formance, and  the  longitudinal  incision,  recommended  by 
Mr.  Abernethy,  must  be  resorted  to,  with  a  view  to  expose 
the  artery  beyond  it.  If,  on  the  exposure  of  the  vessel,  it 
appear  that  the  common  iliac  is  of  imusual  length,  and 
the  disease  have  mvolved  the  coats  of  the  vessel  close  to 
the  bifui'catiou,  it  will  be  necessary  to  apply  the  hgature 
at  once  upon  the  common  ihac  arteiy. 

This  operation  consists  in  an  incision  through  the  abdo-  Mr.  Abor- 
imnal  parietes,  to  the  extent  of  from  three  to  four  inches.  Tp^^ou 
{See  fig.  3.)  The  patient  should  be  laid  quite  hortzontally 
on  a  table,  for  the  purpose  of  keeping  the  muscles  in  a 
moderately  tense  condition,  the  head  being  raised  on  a 
pillow.  The  Une  of  the  vessel  should,  as  in  the  case  of 
the  internal  iliac,  be  marked  out  with  ink.  The  integu- 
ments being  divided  to  the  above  extent,  commencing^at 
the  distance  of  four  inches  above  Poupart's  ligament,  the 
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stratum  of  fat  and  cellulai-  tissue,  which  bears  the  name 
of  superficial  fascia,  should  be  divided  down  to  the  level 
of  the  aponeurosis  of  the  external  oblique  muscle.  If 
in  this  division  of  the  fascia,  the  superficial  epigastric 
artery  bleed  freely,  it  should  be  tied,  for  much  of  the 
success  of  the  after  stages  of  the  operation  depends  on 
the  wound  being  kept  clear  of  blood.  The  aponem-otic 
tendon  of  the  external  oblique  should  be  cut  asunder  in 
the  same  du-ection,  continuing  the  incision  downwards,  to 
within  one  inch  of  Poupart's  ligament. 

To  the  same  extent  is  the  division  of  the  internal 
spermatic  oblique  and  transversalis  muscles  to  be  made  ;  care  being 
cord.  taken  to  leave  untouched  the  spermatic  cord,  emerging 
below  the  lower  border  of  these  two  muscles.  The 
muscles  should  be  fully  divided  nearly  to  the  extent  of 
the  outer  wound.  The  fascia  transversalis  is  then  brought 
into  view,  and  should  be  cai-efully  divided  on  a  director, 
to  the  length  of  the  division  in  the  muscles.  The  peri- 
toneum is  now  exposed.  By  easy  manipulation,  with  a 
clean  hand,  and  with  the  nails  reduced,  if  necessary,  to  an 
ordinary  length,  and  not  projecting  beyond  the  extremity 
of  the  fingers,  the  peritonemn  is  to  be  drawn  inwards 
fi-om  the  iliac  fossa,  with  the  left  hand  for  the  artery  of 
the  left  side,  and  vice  versd,  towards  the  mesial  line  of  the 
abdomen,  with  the  intestines  enclosed  within  it.  The 
psoas  magnus  is  then  brought  into  view,  and  upon  its 
inner  side  lies  the  external  iliac  arteiy,  advancing  foi-wards 
on  to  its  anterior  surface.  The  extent  of  the  disease  is 
now  perceptible  by  the  exposm-e  of  the  arteiy,  for  three 
to  fom*  inches  above  Poupart's  ligament.  With  a  silver  or 
other  blunt  knife,  the  fascial  sheath  investing  the  arteiy 
should  be  divided  at  the  part  of  the  vessel  around  which 
it  is  intended  to  apply  the  ligature,  the  coats  of  the 
artery  fully  exposed  to  the  eye,  and  the  genito-crm-al,  a 
veiy  small  nerve,  avoided  if  in  contact  with  it.  The 
peritoneal  bag  may  be  held  oflF  the  vessel  on  the  left  side, 
by  the  two  fingers  of  the  operator ;  if  on  the  right,  by 
the  "application  of  a  sufiiciently  broad  retractor.  One 
end  of  the  ligatm-e  should  be  brought  out  at  the  lowest 
extremity  of  the  wound,  which  may  be  united,  as  regards 
the  muscles,  by  apposition  alone  ;  the  trunk  of  the 
patient  being  bent  foi-ward  in  the  semi-recumbent  position, 
and  sutm-es  applied  through  the  wound  in  the  integuments. 
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The  operation  of  Sir  A.  Cooper  consists  in  a  semi-lunar  Sir  A. 
incision,  made  in  the  direction  of  the  fibres  of  the  external  preer's 
oblique  muscle.  (/S'ee  fig.  3.)  This  incision  is  commenced  opei'^itio"- 
about  an  inch  from  the  anterior  superior  spine  of  the 
ilium,  and  caixied  downwards  across  the  artery,  nearly  as 
far  as  the  external  abdominal  ring.  The  convexity  of  this 
arch  looks  downwards  towards  Poupart's  ligament.  Mr. 
Norman's  external  incision  varies  from  the  above,  in  being 
fonned  by  a  straight  line  parallel  to  that  ligament.  The 
aponem'osis  of  the  external  oblique  is  now  divided  by 
a  second  incision,  corresponding  with  the  first,  which 
exposes  the  spenuatic  cord,  descending  from  the  lower 
border  of  the  internal  oblique,  to  enter  the  inguinal 
canal.  The  cord  is  raised  with  the  cremaster  muscle  and 
fascia  investing  it,  and  di'awn  upwards  with  a  blunt  hook. 
All  that  now  remains  is  to  divide  the  fascia  transversalis, 
where  it  forms  the  posterior  boundary  of  the  inguinal 
canal,  which  may  be  effected  by  the  introduction  of  a 
director  along  the  line  of  the  canal.  Underneath  this 
fascia  the  artery  wiU  be  readily  exposed,  if  care  has 
been  taken  prior  to  the  operation  to  ascertain  its  exact 
course.  The  vein  lies  to  its  inner  side.  The  sheath  of 
the  artery  should  be  detached  from  it,  and  the  armed 
needle  passed  underneath  it  fi-om  within  outwards,  or  vice 
versd. 

It  woiUd  be  desu-able,  if  possible,  without  unnecessarily 
detaching  the  sheath  of  the  vessel,  to  ascertain  the  rela- 
tions of  the  epigastric  and  circumflexa  ilii  arteries,  to  the 
part  of  the  ihac  trunk  around  which  the  ligature  is 
about  to  be  appUed.    The  operator  wiU  call  to  mind  the  Mr.  Tra- 
weU-known  case  of  Mr.  Travers,  in  which  the  iliac  artery  TuvoivTiig' 
was  tied  between  the  origins  of  these  two  vessels,  and  branches, 
which  operation  proved  fatal,  by  the  current  of  blood 
being  maintained  in  the  arteiy  up  to  the  hgature,  and 
passing  into  the  epigastric,  which  was  given  off  above 
it.    The  mner  structures  should  be  replaced  as  much  as 
possible  in  their  natural  position,  and  four  or  five  fine 
sutures  employed  to  unite  the  fibres  of  the  aponeui-osis  of 
the  external  oblique  muscle,  and  two  or  three  laro'er 
sutures  applied  to  the  lips  of  the  external  wound.  " 

In  both  of  the  above  operations,  slight  pressure  should 
be  made,  by  means  of  wadding,  over  the  divided  parts. 

If  it  be  intended  to  tie  the  artery  immediately/  above 
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mn'n??,n„  Poupart's  ligament,  I  consider  the  straight  incision  of 
ration  when  Mr.  JN  orman  preierable  to  the  semi-lunar  incision  of  Sir 
appucabie.  Cooper.  If  any  doubt  remain  as  to  the  extent  of 
the  disease,  the  semi-lunar  incision  is  more  desirable, 
inasmuch  as  it  permits  of  a  somewhat  more  extensive 
exposure  of  the  vessel  above  the  ligament.  If,  on  its 
exposure,  however,  disease,  contrary  to  expectation  be 
found  to  exist,  the  longitudinal  incision  of  Mr.  Abernethy 
should  be  made  upwards,  tlu-ough  the  inner  muscles,  in 
the  du'ection  of  the  artery. 

For  woimds,  &c.  of  the  epigastric  and  obturator  ai-teries, 
see  HERNiiE. 


Relative 
anatomy. 


Belation  of 
arteiy  to 
skin. 


OPERATION  FOE,  TYING  THE  FEMORAL  AETERY, 

The  thigh  is  invested  with  a  layer  of  fat  and  fibrous 
tissue,  of  about  half  an  inch  in  thickness,  called  the  fascia 
superficialis.  This  fascia,  as  it  is  termed,  sejjarates  the 
skin  from  the  fascia  lata,  while  it  gives  a  rotundity  to  the 
thigh,  and  forms  a  bed  for  the  transmission  of  the  super- 
ficial veins  of  the  leg,  for  absorbents  and  lymphatic 
glands.  The  saphena  major  vein  lies  in  the  substance  of 
the  superficial  fascia,  as  it  ascends  along  the  inner  side  of 
the  thigh,  to  pom'  its  blood  into  the  femoral  vein,  about 
two  inches  below  Poupart's  ligament.  The  com'se  of  this 
vein  can  usually  be  ascertained  by  pressure  upon  its  ti'unk 
in  the  upper  and  inner  part  of  the  thigh.  Here  it 
approaches  so  near  the  artery  as  to  render  this  knowledge 
requisite  before  proceeding  to  an  operation  on  this  part 
of  the  vessel. 

The  fascia  lata  forms  a  dense  sheath  arotmd  the 
muscles,  and  its  presence  is  readily  ascertained  dm-iug 
the  progress  of  any  operation  on  the  thigh  requu-iug  its 
division. 

The  femoral  artery  commences  at  Poupart's  ligament, 
and  terminates  at  the  lower  end  of  Hunter's  canal,  in 
the  popliteal.  Its  direction  is  indicated  by  a  line  di-awn 
from  the  central  point,  between  the  anterior  spine  of  the 
ilium  and  the  symphysis  pubis,  to  the  inner  border  of  the 
patella,  so  long  as  the  foot  rests  upright  on  the  heel. 
Underneath  this  line,  the  ai-tery  will  be  found  at  vai'ying 
depths  throughout  the  thigh.    The  utihty,  however,  of 
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this  riile  is  restricted  to  a  little  beyond  the  upper  half 
of  the  thigh,  for  in  the  lower  half,  the  artery  leaves  its 
anterior  aspect,  and  plunges  in  among  the  muscles,  for 
the  purpose  of  making  its  way  round  the  bone  into 
the  popUteal  region.  In  the  lower  half  of  the  thigh,  o/\^|;™7 
operations  on  the  artery  are  comparatively  rare,  and  it  third  most 
is  in  the  upper  half  therefore  that  the  chief  interest  of  this  '™P°rtaiit. 
vessel  lies,  and  of  this  portion  the  first  six  inches  is  the 
most  important.  Underneath  Poupart's  ligament,  the 
femoral  arteiy  approaches  the  skin,  lying  upon  the  psoas 
magnus,  about  one-third  from  its  inner  margin.  Its 
pulsations  in  this  situation  are  rendered  less  distinct  than 
they  become  lower  down  in  the  track  of  the  vessel,  by 
reason  of  the  tension  of  the  hgament  across  it.  Below 
the  ligament,  the  ai'teiy  descends,  both  in  its  vertical, 
and  in  its  longitudinal  dh-ection,  into  the  hollow  foimed 
by  the  adductor  longus  muscle,  arising  from  the  os  pubis 
and  inserted  in  the  middle  third  of  the  femui",  and  the 
vastus  intemus,  on  its  outer  side,  descending  in  a  straight 
line  down  the  thigh.  Here,  at  an  average  distance  of 
five  and  a  half  inches  below  Poupart's  ligament,  the 
vessel  is  crossed  by  the  sai-torius  muscle,  which  lies  upon 
the  artery  for  some  inches.  In  this  part  of  its  course 
the  femoral  artery  lies,  to  the  extent  of  about  one  inch 
and  a  half,  on  the  psoas,  and  from  that  point,  till  the 
vessel  reaches  the  adductor  longus,  it  is  entirely  unsup- 
ported. The  femoral  vein  hes  on  the  inner  side  of  the  ^efu."°° 
artery,  upon  the  pectinteus  muscle,  while  underneath 
Poupart's  ligament,  and  occasionally  on  the  bone,  when 
that  muscle  is  smaller  than  usual.  At  the  distance  of 
two  inches  below  the  ligament,  the  vein  begins  to  pass 
behind  the  artery,  and  in  five  to  six  inches  the  vein  is 
entirely  behind  it,  and  it  continues  in  this  relation 
throughout  the  rest  of  its  co\irse.  Two  and  sometimes 
three  nerves  occasionally  accompany  the  femoral  artery, 
one  of  which,  the  nei-vus  saphenus,  gains  its  front  smface 
about  four  or  five  inches  below  Poupart's  hgament,  viz., 
where  the  artery  is  crossed  by  the  sartorius  muscle. 
The  saphenus  neiwe  descends  in  front  of  the  artery,  to 
Hunter's  canal,  there  crosses  obliquely  over  to  its  inner 
side,  and  becomes  cutaneous  on  the  inner  side  of  the 
knee-joint. 

At  a  distance,  varying  from  one  inch  and  a  half  to  Profunda 
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two  inches  and  a  half  below  Ponpart's  ligament,  the 
femoral  artery  gives  off  the  profunda,  a  vessel  of  nearly 
equal  size  to  the  femoral  itself,  which  descends  to  its 
outer  side,  and  subdivides  in  many  secondary  branches, 
for  the  supply  of  the  muscles  on  the  outer  and  posterior 
part  of  the  thigh.  The  femoral  artery  and  vein  are 
surrounded  by  a  sheath  of  fibrous  tissue,  which  increases 
in  density  as  the  vessel  descends.  This  sheath  acquh-es 
considerable  firmness  in  the  middle  thh'd  of  the  thigh, 
being  of  a  tine  fibrous  character.  The  last  three  inches 
of  the  femoral  ai-tery,  so  called,  lies  in  the  tendinous  canal, 
formed  by  the  tendons  of  the  adductor  longus,  magnus, 
and  vastus  internus,  having  the  vein  behind  and  the 
nervus  saphenus  in  front  of  it. 

Operation.  The  femoral  artery  is  generally  tied  for  pophteal 
aneurism,  but  its  obliteration  by  operation  is  equally 
required  by  the  presence  of  any  aneimsm  along  its  course, 
as  well  as  by  any  wound.  The  part  of  the  vessel  usually 
selected  for  the  ligatm'e,  is  that  at  which  it  is  crossed  by 
the  sartorius  muscle  ;  viz.,  from  five  to  six  inches  below 
Poupart's  ligament.  The  reason  why  this  part  of  the 
vessel  is  chosen,  is,  first,  because  the  distance  above  the 
disease,  when  in  the  ham,  is  sufiicient  to  ensure  the  great 
probabihty  of  a  healthy  condition  of  its  coats  ;  secondly, 
because  it  is  sufiiciently  far  below  the  origin  of  the  pro- 
funda, to  ensure  the  fonnation  of  an  undisturbed  coagu- 
lum;  and,  thirdly,  because  the  artery  is  there  readily 
accessible  to  the  operator.  It  has  been  stated  that  the 
profunda  artery  arises  from  the  femoral,  at  a  distance 
vaiying  from  one  inch  and  a  half,  to  two  inches  and  a 
half,  from  its  commencement ;  but  we  occasionally  find 
this  large  vessel  arising  as  low  as  thi'ee  inches  and  a  half 
from  its  parent  trunk ;  and  if  in  such  a  variety  the 
femoral  trunk  were  tied  at  a  distance  of  four  inches  or 
four  inches  and  a  half,  the  result  might  prove  that  the 
space  left  was  not  ample  for  the  formation  of  a  coagulum. 

Underneath  In  Operating  on  the  femoral  for  popliteal  aneurism,  it  is 

surtonus.  xaore  prudent  to  apply  the  ligatm-e  at  least  six  inches 
below  the  ligament,  where  it  lies,  at  some  slight  distance, 
underneath  the  sartorius  muscle  itself,  and  not  merely 
where  covered  by  its  inner  margin. 

The  thigh  should  be  fully  extended,  everted,  and  the 

Course  of    knee  bent.     The  com-se  of  the  artery  ascertained  by 
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pressure  of  the  finger,  and  dotted  with  ink  on  the  skin,  snjtorius 
The  course  of  the  sartorius  should  also  be  ascertained,  pliena  vein, 
by  holding  the  leg  in  an  extended  position,  and  desiring 
the  patient  to  bend  it  inwards.  This  movement  being 
effected  by  the  sartorius,  the  outlines  of  the  muscle  will 
become  apparent.  If  the  deposit  of  fat  be  unusually 
large,  a  line  may  be  drawn  obliquely  across  the  arterj^, 
from  the  anterior  superior  spine  of  the  ilium,  to  a 
distance  of  six  inches  below  Poupart's  ligament.  The 
course  of  the  saphena  major  vein  is  also  to  be  ascertained, 
and  this  knowledge  may  be  acquired  by  pressure  on  the 
vein  in  the  upright  position.  The  line  should  also  be 
dotted  with  ink. 

These  preliminary  inquiries  being  fully  made,  an  incision 
of  Httle  more  than  two  inches  in  length,  in  a  limb  not 
more  than  usually  invested  with  fat,  wiU  suffice,  and  this 
incision  should  be  made  from  within  outwards,  obliquely 
across  the  artery,  at  an  angle  of  about  thirty  degrees,  and 
across  the  fibres  of  the  sartorius,  care  being  taken  to  avoid 
either  the  saphena  vein  or  its  branches  (see  fig.  3).  This 
incision  may  be  made  freely,  and  the  parts  divided  down  to 
the  fascia  lata,  lying  at  the  depth  of  about  half  an  inch 
from  the  skin.  The  fascia  lata  may  be  divided  in  the 
same  direction,  but  for  which  purpose  the  knife  must  be 
used  more  cautiously.  When  the  fascia  lata  is  divided, 
the  sartorius  muscle  is  brought  into  view.  Some  doubt 
occasionally  arises  in  the  mind  of  the  operator  whether 
the  fibres  now  exposed  are  really  those  of  the  sai-torius 
muscle  ;  but  if  the  line  of  the  mcision  be  correct,  they 
can  belong  to  no  other  muscle.  These  fibres  should  be 
raised  on  the  inner  side  of  the  artery,  and  hooked,  or 
pushed  outwards,  when  the  sheath  of  the  vessels  wiU  be 
seen  below.  If  the  sartorius  muscle,  as  occurs  in  power- 
fully muscular  subjects,  be  unusually  broad,  the  distance 
between  the  exposed  part  of  the  muscle  and  its  inner 
border  may  be  greater  than  usual,  but  that  is  no  reason 
for  dividing  it.  The  operator  should  work  round  it  to 
its  inner  border,  which  he  may  do  without  difficulty,  or 
any  important  loss  of  time.  The  presence  of  the  sartorius  Sartorius 
muscle  is,  perhaps,  the  surest  guarantee  that  the  artery  bes'tguide 
IS  about  to  be  exposed  in  the  best  situation,  and  forms 
the  safest  guide  to  the  further  progress  of  the  operation. 
The  finger  being  now  applied  to  the  bottom  of  the  wound, 
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the  pulsations  of  the  arteiy  will  be  distinctly  felt.  The 
sheath  should  be  divided  to  the  extent  of  about  half  an 
inch,  the  arteiy  a  little  separated  by  means  of  a  silver 
knife,  and  the  needle  passed  around  it  in  either  direction, 
care  being  taken  neither  to  wound  the  vein,  which  it  is 
inferred  has  been  sufficiently  separated  by  the  previous 
manipulation,  nor  to  include  the  saphenus  nerve,  which, 
if  exposed,  should  be  separated  from  the  outer  side  of  the 
vessel. 

The  femoral  artery,  like  other  vessels,  particularly  of 
the  extremities,  is  liable  to  wounds,  requiring  the  appli- 
cation of  a  ligature  in  any  part  of  its  course.  Several 
such  examples  have  occmTed  to  myself.  One  of  these  I 
have  mentioned  in  the  introductory  chapter  to  this 
subject.  A  second  case  of  this  kind  occun-ed  to  me  in 
the  year  1831,  while  on  duty  for  my  late  fi'iend  Mr.  Earle, 
which  presents  peculiarities  of  interest  to  the  practical 
sirrgeon,  and  which  I  will  briefly  relate.  A  man  was 
brought  into  St.  Bartholomew's  Hospital,  having  received 
a  punctm-ed  wound  in  the  direction  of  the  femoral  arteiy 
while  involved  in  Hunter's  canal.  The  wound  was  made 
by  a  clasp-knife,  in  the  endeavour  to  open  an  oyster  by 
placing  it  between  his  knees.  From  the  formidable 
nature  of  the  hfemorrhage,  and  the  direction  of  the 
punctvu-e,  I  had  little  doubt  that  the  femoral  artery  was 
wounded  in  Hunter's  canal.  UnwilUng  to  perform  so 
serious  an  operation  single-handed,  by  lamp-light,  (for  the 
case  occurred  diu-ing  the  night,)  I  put  a  finu  compress  on 
the  puncture  over  the  arteiy,  and  rolled  the  limb  tightly 
up  to  the  gToin,  placing  a  tourniquet  upon  the  upper 
part  of  the  femoral  artery.  On  the  following  morning,  a 
consultation  was  held,  and  while  discussing  the  case  at 
the  bedside  of  the  patient,  the  haemorrhage  retm-ned  with 
fearful  violence,  and  it  appeared  that  the  roller  encu-chug 
the  man's  limb  was  satm-ated  in  an  instant.  The  patient 
was  removed  to  the  operating  theatre  adjoining  this  ward, 
and  I  tied  the  femoral  arteiy  above  and  below  a  large 
wound  in  its  coats  while  in  the  tendinous  canal  of  the 
adductors.  The  man  was  placed  in  a  bed  in  the  same 
ward  from  which  he  had  been  removed,  aud  progressed 
for  some  days  favourably.  It  happened  at  that  time 
that  a  severe  case  of  sloughing  phagedasna  had  existed  in 
the  hospital    The  subject  of  this  disease  died,  and  the 


FEMORAL  ARTERY. 


309 


ward  was  whitewashed  and  fumigated  ;  the  remainiug 
patients  being  dispersed  about  the  hospital.  One  of 
these,  a  boy,  had  axillary  abscess,  who  was  taken  charge 
of  by  the  sister  of  the  ward,  and  accompanied  her  to  a 
ward  on  the  ground-floor,  to  which  she  was  removed. 
Two  days  after  the  punctui'e  of  the  abscess,  the  boy's 
wound  became  phagedsenic,  and  I  ascertained  that  the 
sister  had  caiTied  down  with  her  all  the  apparatus  of  her 
calling,  in  the  form  of  sponges,  towels,  &g.,  that  she  had 
originally  used  in  the  phagedsenic  ward  above.  I  desired 
that  the  boy  should  be  taken  again  into  an  upper  ward, 
and  kept  free  from  the  contact  of  the  patients.  Unfortu- 
nately, he  was  placed  in  the  same  room  with  my  case  of 
punctured  artery.  In  four-  days  from  his  arrival,  the 
stump  of  a  case  of  amputation,  I  had  performed  ten  days 
prior,  became  phagedaenic ;  and  a  second  case  of  Mi*. 
Stanley's,  in  the  opposite  bed,  showed  the  same  action, 
and  I  removed  my  aneurism  case  to  the  extreme  end  of 
the  ward  ;  but  the  man  obstinately  refused  to  leave  the 
ward.  On  the  fifteenth  day  the  ligatm-es  were  firm,  but 
the  wound  looked  glazy,  and  inflamed  round  the  margin. 
I  desired  the  house  surgeon  to  keep  a  tourniquet 
permanently  around  the  thigh.  On  the  sixteenth  day 
the  ligature  came  away  suddenly,  as  it  seemed,  without 
eiFort  ;  and  on  the  seventeenth,  haemorrhage  returned 
with  the  same  violence  as  before;  two  pints  of  blood 
were  supposed  to  have  been  lost  before  the  tourniquet 
could  be  tightened.  This  occurrence  also  took  place  at 
night.  The  man  was  pulseless,  with  the  hue  of  death  on 
his  face.  In  this  condition,  from  which  he  was  rallied 
only  by  great  perseverance  in  repeated  stimuli  and 
friction,  I  tied  the  artery  immediately  below  Poupart's 
ligament,  and  above  the  profunda,  having  resisted  the 
urgent  recommendation  of  others  to  amputate  the  limb 
at  the  hip-joint.  The  man  eventually,  but  slowly, 
recovered. 

The  femoral  artery  is  occasionally  tied  in  that  portion  Ligature  of 
of  its  course  where  it  lies  in  the  tendinous  sheath,  which  l^^^^ 
IS  called  "  Hunter's  canal."    This  operation  is  a  difficult  cvnai. 
one.    Our  guide  to  the  position  of  the  vessel  is  the  tendon 
of  the  adductor  magnus  muscle.   This  can  be  felt  through 
the  skin,  and  it  must  be  carefully  traced  from  the  condyle 
upwards.    The  thigh  is  placed  upon  its  outer  aspect  with 
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the  leg  bent  at  a  right  angle.  An  incision  is  made  towards 
the  lower  portion  of  the  middle  third  of  the  thigh  {see 
fig.  3),  along  the  anterior  border  of  the  adductor  magnus 
muscle,  to  the  extent  of  three  or  four  inches.  It  must 
be  sufficiently  free.  Superficial  and  deep  fascise  are 
divided,  and  muscle  exposed.  This  will  be  either  the 
sartorius  or  vastus  iutemus.  If  the  former,  the  fibres 
are  longitiulinal ;  if  the  latter,  they  are  transverse.  The 
sartorius  is  to  be  drawn  to  the  inner,  and  the  vastm 
internus  to  the  outer  side  ;  and  the  dissection  continued 
until  the  tendinous  sheath  is  exposed.  This  is  careftilly 
divided,  and  the  artery  may  then  be  felt,  and,  with  a  httle 
cautious  separation,  seen.  It  lies  superficial  to  the  vein, 
with  the  saphenous  nerve  in  front  of  it. 

If  the  artery  be  sought  for  too  low  down,  the  diffi- 
culty of  the  operation  is  considerably  increased;  for  it 
becomes  much  deeper  as  it  begins  to  pass  into  the  popli- 
teal space. 


OPERATION  FOR  TYING  THE  POPLITEAL  ARTERY. 

The  name  popliteal  is  given  to  the  arteiy  from  the 
point  of  its  emergence  out  of  Hunter's  canal,  to  that  of 
its  division  into  the  anterior  and  posterior  tibial.  In 
this  part  of  its  coui'se  it  is  inclosed  in  a  space  of  lozenge 
form,  or  rather  of  two  isosceles  triangles  of  different  sizes, 
connected  at  their  base.  Of  these  the  upper  one  is 
formed  by  the  two  masses  of  muscle,  which  diverge  from 
each  other  to  form  the  ham-strings.  The  inner  mass, 
being  composed  of  the  semimembranosus,  semitendinosus, 
gracihs,  and  sartorius,  the  outer  by  the  biceps  inserted 
below  into  the  fibula.  The  lower  triangle  is  formed  by 
the  divergent  heads  of  the  gastrocnemus  muscle,  and  is 
more  nearly  equilateral.  These  triangles  ai-e  xmited  at 
their  bases.  Into  this  space  the  artery  enters  at  the 
upper  and  inner  extremity,  passes  obhquely  to  its  centre 
when  between  the  condyles,  and  retains  the  mesial  line 
throughout  the  rest  of  its  couree,  lying  in  the  two  upper 
thirds  in  contact  with  the  bone,  then  upon  the  posterior 
ligament  of  Winslow,  and,  finally,  upon  the  popliteus 
muscle.  In  the  upper  half  or  more,  the  vein  lies  upon 
the  artery,  in  immediate  contact  with  it,  and  a  little  to 


Relative 
anatomy. 


Popliteal 
voiii^ 


POPLITEAL  ARTERY. 


311 


its  outer  side.  At  the  lower  end  of  this  space  the  vein 
often  lies  a  little  to  its  inner  side.  The  division  of  the 
ischiatic  nei-ve  takes  place  usually  above  the  popliteal 
space,  into  the  popliteal  and  peroneal  of  which  the  inner 
or  larger  branch  lies  superficially  to  the  vessels  beneath. 
These  vessels  are  invested  by  a  well-defined  sheath. 

The  popliteal  artery  fui-nishes  at  least  six  branches  to 
the  knee-joint,  and  to  the  muscles  of  the  calf  of  the  leg. 
For  the  most  part  they  are  all  produced  from  about  the 
middle  part  of  the  course  of  the  vessel,  and  several  are 
sufficiently  large  to  demand  consideration  in  the  operation 
for  tying  the  trunk  of  the  vessel  in  this  situation.  Across 
the  popliteal  space,  a  band  of  fascia,  composed  of  trans- 
verse fibres,  extends,  which  is  lost  on  each  side  in  the 
muscles  which  bound  it,  and  by  which  the  vessels  and 
nerves  are  protected  from  injury.  In  the  straight  position 
of  the  leg  this  fascia  is  quite  tense.  The  popliteal  space 
is  for  the  rest  filled  up  with  fat  and  some  absorbent 
glands.  At  about  the  middle  of  the  space  the  external 
saphena  vein  or  saphena  minor  enters  to  pour  its  contents 
into  the  pophteal  vein. 

The  popliteal  artery,  although  the  most  frequent  seat 
of  anem-ism,  is  rarely  the  subject  of  operation.  It  is  Bend  of 
generally  affected  by  disease  in  that  part  of  the  vessel 
that  con-esponds  with  the  flexion  of  the  knee.  But 
aneiu-isms  of  the  bifui'cation  of  the  pophteal  into  the  Bifurcation, 
tibial  arteries  have  been  described  by  Mr.  Hodgson  and 
others  ;  and  for  such  diseases  the  operation  of  Mr.  Himter 
is  almost  mvariably  resorted  to ;  indeed,  I  have  never 
seen  this  artery  exposed  in  a  case  of  aneurism,  so  imiversal 
is  the  practice  of  the  Hunterian  operation,  and  so  especially 
applicable  to  this  region.  With  a  view  to  its  exposure,  operaUon. 
the  patient  shoidd  be  laid  on  his  face,  and  m  this  position, 
with  the  leg  moderately  extended,  the  outline  of  the 
popliteal  space  is  well  defined.  The  course  of  the  arteiy 
may  be  traced  over  the  skin,  and  the  situation  of  the 
external  saphena  vein  clearly  ascertained.  The  popliteal 
arteiy  may  be  tied  in  its  upper  or  lower  half,  viz.,  either 
where  it  hes  on  the  femur,  or  on  the  ligament  of  Winslow 
and  popliteus  muscle.  In  either  case  the  incision  may  be 
made  in  the  oblique  direction,  to  the  extent  of  about 
two  inches  and  a  half.  By  this  incision  the  skin  and 
pophteal  fascia  should  be  fully  divided,  to  a  sufficient 
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extent  to  expose  the  line  of  the  arteiy  lying  at  the  bottom 
of  the  wound.  The  rest  of  the  operation  should  be  per- 
formed by  a  blunt  knife,  by  which  the  cellular  stnictm-e 
about  the  vessels  should  be  separated,  but  with  as  httle 
violence  as  possible.  At  the  ujaper  half,  the  connection 
between  the  artery  and  vein  is  exceedingly  close,  and 
they  are  separated  with  difficulty.  In  the  lower  half,  the 
saphena  minor  may  be  exposed,  and  should  be  drawn  with 
the  popliteal  nerve  to  the  outer  side. 


OPERATION  FOR  TYING  THE  ANTERIOR  TIBIAL  ARTERY. 

The  anterior  tibial  artery  is  deeply  placed  among  the 
muscles  of  the  front  of  the  leg,  where  it  penetrates  the 
interosseous  ligament ;  it  lies  at  a  depth  of  an  inch  and  a 
quarter  from  the  surface.  Descending,  it  gi-adually 
approaches  the  sm-face,  and  on  the  dorsum  of  the  foot  it 
is  placed  immediately  under  the  skin.  The  artery  occupies 
the  front  of  the  leg  at  the  bottom  of  a  deep  fissm-e,  formed 
between  the  tibialis  anticus  muscle,  on  its  inner  side,  and 
the  extensor  communis  digitorum  and  extensor  polHcis,  on 
the  outer  side.  In  more  than  the  upper  half  of  this  com-se 
the  vessel  hes  on  the  interosseous  Ugament ;  in  the  lower 
half,  or  somewhat  less,  it  lies  on  the  tibia,  the  increasing 
bi-eadth  of  which  encroaches  on  the  ligament.  The 
tibialis  anticus  muscle  fills  the  hollow  of  the  tibia.  It 
arises  from  this  bone,  and  from  an  aponeurosis,  in  common 
with  the  extensor  of  the  toes  on  its  upper  surface,  wliich 
covers  the  fissure  between  these  muscles.  In  the  middle 
third,  the  origin  of  the  extensor  of  the  great  toe  gives  a 
new  relation  to  the  artery,  which  is  now  placed  between 
it  and  the  tibialis.  Reaching  the  angle,  the  anterior  tibial 
passes  over  the  front  of  the  tibia,  over  the  astragalus,  navi- 
cular and  middle  cuneiform  bones.  In  this  coiu"se  it  is  firet 
crossed  by  the  tendon  of  the  extensor  poUicis,  and  on  the 
foot  by  the  first  tendon  of  the  extensor  brevis  digitormn 
passing  to  the  great  toe. 

The  anterior  tibial  artery,  as  is  the  case  with  aU  the 
arteries  below  the  knee,  is  accompanied  by  venre  comites, 
having  frequent  iiTegular  communications  with  each 
other,  across  the  vessel.    The  anterior  tibial  nerve  lies  in 
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front  of  the  artery  and  to  its  outer  side,  but  in  its  descent 
down  the  leg  crosses  the  ai-teiy  to  its  inner  side. 

The  tibialis  anticus  is  the  most  important  guide  to  the  important 
arteiy,  and  its  outline  should  be  fully  ascertained.    This  tibialis  an- 
may  be  done  by  holding  the  foot  down  in  extension,  t'^us. 
previously  pressing  the  toes  upwards  in  extension.  By 
this  latter  action  the  common  extensor  is  carried  out  of 
the  sphere  of  its  action.    By  then  making  the  attempt  to 
raise  the  foot  inwards,  the  outline  of  the  tibialis  anticus 
will  become  apparent.    On  the  dorsum  of  the  foot,  the 
pulsations  of  the  arteiy   are  perceptible   by  careful 
examination,  with  the  foot  elevated.    The  anterior  tibial 
communicates  with  the  posterior  tibial,  more  or  less 
indirectly,  by  the  terminal  branch,  descending  to  join  the 
external  plantai",  by  the  external  malleolar  branch,  in- 
osculating with  the  peroneal,  and  by  other  small  branches 
that  maintain  great  freedom  of  communication. 

The  anterior  tibial  aiiery  is  rarely  tied  for  aneurismal  Operation, 
disease,  but  the  operation  is  resorted  to  in  cases  of 
hsemoiThage  from  wounds  of  this  vessel,  in  which  two 
ligatm-es  are  necessary.  It  is  an  operation  of  little 
difficulty,  if  the  anatomical  relations  of  the  artery  be 
sufficiently  known.  The  breadth  of  the  tibialis  anticus 
should  be  clearly  defined,  on  the  outer  border  of  which, 
distant  from  the  tibia  about  an  inch  and  a  quarter  in  the 
upper  third  of  the  limb,  the  fissm-e  between  it  and  the 
common  extensor  of  the  toes  is  found.  Along  this  line 
an  incision  should  be  made,  nearly  longitudinally,  to  the 
length  of  about  two  inches  and  a  half,  and  something 
more  than  this,  if  the  muscular  development  be  large. 
The  incision  should  be  made  nearly  longitudinally ;  and 
therefore  contrary  to  the  rule  I  have  laid  down,  in  conse- 
quence of  the  depth  of  the  vessel  from  the  skin  {see  fig.  4). 
If  the  outer  wound  be  made  obliquely  across  the  vessel, 
then  it  will  hardly  be  sufficiently  dilatable,  unless  made 
at  very  unnecessary  length. 

The  fissiu-e  being  exposed,  the  muscles  are  to  be 
separated  from  each  other  by  the  handle  of  a  scalpel, 
and  the  foot  is  to  be  pressed  upwards  in  flexion,  with 
the  toes  extended  in  the  same  direction.  At  the  bottom 
of  the  fissure  the  pulsations  of  the  arteiy  will  be  felt, 
and  the  vessel  exposed.  The  needle  should  be  passed 
around  it,  without  mcluding  either  of  the  veins,  if  prac- 
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delations  i)i  ^icable.  _  If  it  be  required  to  tie  the  vessel  in  the  lower 
lower  part  part  of  its  com'se,  the  external  incision  should  be  made 
o  course,  nearer  the  tibia ;  the  fissure  being  now  formed  by  the 
tibialis  anticus  and  the  extensor  poUicis,  which  may 
readily  be  detected  by  putting  that  muscle  into  action. 
It  is  hardly  necessary  to  say,  that  the  nerve  should  be 
drawn  aside  if  brought  into  view.  Supposing  the  ante- 
rior tibial  to  be  wotmded,  either  through  the  substance 
of  the  tibialis  anticus,  or  through  that  of  the  other 
muscles  on  its  outer  side,  it  is  better  on  principle,  and 
on  the  gi-ounds  also  of  greater  facility,  to  follow  the 
above  rules,  which  are  unerring,  than  to  attempt  a 
further  division  of  the  muscles  for  the  purpose  of  reach- 
ing the  arteiy.  I  consider  such  division  of  muscles, 
unless  absolutely  necessary,  to  be  most  objectionable. 


OPERATIONS  FOR  TYING  THE  POSTERIOR  TIBIAL  ARTERY. 

The  course  of  the  posterior  tibial  artery  con-esponds 
with  a  line  drawn  from  the  centre  of  the  ham  to  the 
middle  of  the  malleolus  internus.  In  the  two  upper 
thirds  of  its  com-se  it  is  covered  by  the  muscles  of  the 
calf,  the  gastrocnemeus  and  soleus.  In  the  lower  thu'd, 
emerging  from  the  inner  side  of  the  calf,  it  descends 
along  the  inner  side  of  the  tendo  Achillis,  and  is  covered 
only  by  integument,  fat,  and  deep  fascia.  In  the  upper 
third  it  is  nearly  two  inches  from  the  iimer  border  of  the 
tibia ;  in  the  middle  third,  one  inch  and  a  quai'ter ;  and 
in  the  lower  third,  about  half  an  inch.  In  the  upper 
third  it  lies  on  the  tibialis  posticus  muscle  ;  in  the  middle 
third,  on  the  flexor  digitorum  ;  and  in  the  lower  thu-d, 
either  on  the  tibia  itself  or  on  the  tendons  of  the  two 
last-named  muscles.  It  has  vense  comites  tln-oughout  its 
course,  of  very  irregular  and  uncertain  size.  The  pos- 
terior tibial  nerve  lies  to  its  inner  side  for  about  three 
inches  of  its  course,  and  to  its  outer  side  throughout  the 
remainder  of  the  leg  below.  The  posterior  tibial  artery, 
veins,  aad  nerve  are  bound  down  to  the  deep-seated 
muscles,  by  a  layer  of  tolerably  dense  fascia,  which  pro- 
tects them  from  the  action  of  the  miiscles  of  the  calf. 

This  is  the  relation  of  the  artery  to  the  suiTouuding 
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parts  ;  but,  with  a  view  to  expose  the  vessel  when  re- 
quired, it  is  necessaiy  to  say  a  few  words  on  the  subject 
of  the  muscles  of  the  calf.  The  gastrocnemeus  arises 
by  two  heads  from  the  condyles  of  the  femur,  and  ter- 
minates in  the  tendo  Achillis,  at  a  distance  of  two  or 
three  inches  above  that  of  the  soleus,  which  is  inserted 
into  the  broad  tendon,  chiefly  on  its  anterior  or  deep 
surface.  This  latter  muscle  arises  from  the  inner  border  Attach- 
of  the  tibia,  and  from  the  fibula.  The  origin  from  the  ^ieus.° 
tibia  occupies  nearly  half  of  the  length  of  the  bone.  In 
reflecting  this  muscle  from  the  tibia,  the  origin  of  the 
long  extensor  of  the  toes  should  be  carefully  avoided, 
because  it  forms  a  guide  to  the  level  of  the  artery.  If 
the  fibres  of  the  extensor  be  raised  with  the  soleus,  the 
dissection  will  be  caiTied  on  between  the  artery  and  the 
bones,  instead  of  directly  along  the  surface  of  the 
fascia.  The  saphena  minor  vein  ascends  along  the 
middle  of  the  calf  of  the  leg,  to  join  the  pophteal  vein 
in  the  ham,  and  this  vein  is  accompanied  by  a  consider- 
able branch  of  the  posterior  tibial  nerve.  Both  of  these 
objects  lie  in  the  fissure  between  the  two  fleshy  bellies  of 
the  gastrocnemeus  muscle. 

Although  nearly  beyond  the  pale  of  liability  to  true  Operation, 
aneurismal  disease,  the  posterior  tibial  is  the  object  of 
occasional  operation.  Its  large  size,  and  its  profound 
depth,  also  render  it  a  vessel  of  peculiar  interest  to  the 
operating  sm-geon.  To  expose  it  in  the  upper  part  of  its 
course,  requires  the  performance  of  an  operation  that  may 
reasonably  be  termed  difficult,  and  the  more  so  in  pro- 
portion as  the  operator  has  taken  less  pains  to  perfect 
himself  in  the  relative  anatomy  of  the  vessel.  Descend- 
ing in  the  very  centre  of  the  leg,  bounded  posteriorly  by 
the  immense  and  fleshy  muscles  of  the  calf,  it  appears  to 
defy  the  art  of  the  surgeon  in  his  attempt  to  arrest 
haemorrhage  from  a  wound  Ln  its  coats.  The  posterior  Two  modes, 
tibial  may  be  exposed  m  either  one  of  two  directions, 
first,  by  a  deep  incision  through  the  calf  of  the  leg  ;  and, 
second,  by  an  incision  along  the  inner  side  of  the  tibia, 
by  which  the  muscles  of  the  calf  shall  be  raised  from  off" 
it.  In  favour  of  the  first  of  these  operations,  the  name  of 
Mr.  Guthrie  may  be  quoted,  who  has  had  larger  oppor-  Longitudi- 
tumties  of  testing  the  value  of  operations  of  this  descrip-  lhrou°h'tbe 
tion,  than  fall  to  the  lot  of  most  surgeons,    Mr.  Guthi-ie  cuV?"^' 
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recommends  an  incision  through  the  muscles  of  the  calf, 
of  considerable  length,  down  to  the  artery.  This  incision 
must  be  made  in  the  centre  of  the  gastrocnemeus  and 
through  the  soleus  muscle,  the  patient  being  laid  on  his 
face,  or  nearly  so.  Each  muscle  must  be  carefully  di- 
vided, and  at  the  bottom  of  a  wound  so  made,  the  artery 
and  nerve  lie  covered  alone  by  the  deep  fascia  of  the  leg. 
Reflecting  The  other  operation  for  tying  this  arteiy  in  the  upper 
soleus."  third  of  its  coui-se,  and  that  more  frequently  resorted  to, 
requires  the  separation  of  the  soleus  from  its  origin  in 
the  tibia.  For  this  purpose  the  patient  should  be  laid 
upon  the  side  and  the  knee  bent,  the  origin  of  the  soleus 
clearly  defined,  and  the  com'se  of  the  saphena  major 
vein  ascertained,  and  avoided,  if  possible.  If,  however, 
the  vein  or  any  of  its  branches  should  be  found  to  cross 
the  required  line  of  division  of  the  skin,  it  must  share  the 
fate  of  the  integuments,  and  be  divided  with  them.  An 
incision,  varying  in  length  from  three  and  a  half,  to  fom- 
aud  a  half  inches,  or  even  longer,  in  proportion  as  the  calf 
is  large,  should  be  made,  commencing  below  the  head  of 
the  tibia,  and  carried  obliquely  backwards,  and  terminating 
at  a  distance  of  full  thi-ee-quarters  of  an  inch  posterior  to 
the  inner  edge  of  the  bone  (see  fig.  3).  The  parts  exposed 
should  be  divided  until  the  origin  of  the  soleus  is  clearly 
brought  into  view.  This  muscle  should  then  be  separated 
at  its  origin  from  the  tibia,  to  the  extent  of  tlu'ee  and  a 
half  inches,  or  more,  cai-e  being  taken  to  leave  the  deep 
fascia  attached  to  the  tibia.  It  is  highly  important,  in 
this  stage  of  the  operation,  to  distinguish  and  separate 
the  fascial  surface  of  the  soleus  muscle,  from  the  deep 
fascia  separating  that  from  the  deep-seated  muscles.  If 
the  heel  be  now  diuwn  upwards  by  full  extension  of  the 
foot,  the  muscles  of  the  calf  will  be  relaxed,  and  should 
be  drawn  outwards  by  two  fingers  forced  underneath 
them.  Supposing  the  wound  to  be  too  small  to  reach 
the  artery  without  difficulty,  it  should  be  enlarged  in 
either  the  upper  or  lower  direction.  This  being  effected, 
the  artery  will  be  felt  about  midway  across  the  calf,  and 
while  lying  on  the  tibialis  posticus  muscle. 
Relation  of  But  the  proximity  of  the  veins  and  nei"ve  to  the  artery 
nerve.  demands  free  incisions,  and  a  sufficiently  wide  opening, 
arising  from  the  necessity  of  dividing  the  fascia  covering 
it  at  this  depth.    It  should  be  recollected  that  the  pes- 
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terior  tibial  nerve  is  internal  to  the  ai-tery  for  some  three 
or  four  inches  down,  and  that  it  lies  upon  the  artery  for 
an  inch  or  two  still  lower.  The  fascia  should  be  divided 
while  the  calf  is  drawn  from  the  bones  by  an  assistant, 
the  knee  being  fully  bent  on  the  thigh,  and  the  foot  as 
fully  extended  on  the  leg,  and  the  axtery  brought  clearly 
into  view.  As  this  operation  is  generally  resorted  to  in 
the  case  of  wounds,  a  double  ligature  is  required ;  and 
these  should  be  applied  separately  around  the  vessel, 
unless  the  difficulty  of  siu-roimding  the  artery  be  very 
gi'eat ;  but,  considering  the  tendency  in  wounds  in  the 
coats  of  ai'teries  to  gape,  it  is  always  preferable  to  apply 
two  single  ligatures  to  one  double  one,  the  threads  of 
which  have  to  be  separated  from  each  other  to  a  con- 
siderable distance,  longer,  indeed,  than  it  has  proved 
feasible  to  separate  the  arteiy  from  its  smTounding 
tissue.  The  operation  being  completed,  the  soleus  shoiild 
be  replaced,  and  the  leg  placed  on  a  pillow  in  bed,  still 
retaining  a  partially  bent  position.  By  these  means  the 
soleus  wiU  recover  its  attachment  to  the  bone. 

In  regard  to  the  respective  merits  of  these  two  modes  Relative 
of  exposuig  the  posterior  tibial  artery  in  the  first  part  of  tSe' two"'^ 
its  course,  we  must  take  into  consideration,  first,  the  operations, 
facility  of  effecting  the  primary  object  of  the  operation, 
viz.,  the  arrest  of  haemorrhage,  and,  second,  the  question 
of  the  restoration  to  health  of  the  structures  divided  by 
the  knife.    With  regard  to  the  first  of  these  questions, 
much  will  depend  both  on  the  experience  of  the  operator 
in  the  use  of  the  knife  and  on  his  intimate  knowledge 
of  the  region  he  is  about  to  operate  on.    Some  considera- 
tion is  also  due  to  the  size  of  the  calf  of  the  leg  in  the 
subject  of  the  operation.    When  the  calf  is  large,  the 
distance  of  the  artery  from  the  surface  is  nearly  equal, 
if  measured  vertically  to  the  centre  of  the  calf,  or  to  the 
inner  border  of  the  tibia.    If  the  artery  were  divided  by 
a  puncture  vertical  or  nearly  vertical,  along  which  a 
probe  would  pass  down  to  the  vessel,  it  might  be  a  tempt- 
ation to  foUow  the  line  of  ptmctm-e.    The  artery  here  Objections 
lies  in  the  middle  of  the  leg,  and  it  must  be  recollected  ^pj^ation"'' 
that  although  the  gastrocnemeus  muscle  may  be  divided 
in  the  centre  between  its  two  fleshy  bellies,  yet  the  soleus, 
a  non-symmetrical  muscle,  is  fleshy  in  substance  through- 
out its  enture  breadth.    It  is  easier  by  far  to  follow  the 
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Objections 
to  inner 
operation. 


Preference 
DO  inner 
operation. 


Opci'Ution 


line  formed  by  the  surface  of  a  fascia  than  to  expose  its 
sui-face  by  vertical  incision  through  muscle.  There  is 
every  difference  between  the  exposure  of  the  fascia  lata, 
for  example,  through  integument  and  fat,  and  that  of 
the  deep  fascia  of  the  leg  through  muscle  ;  and  I  con- 
ceive that  it  would  be  less  difficult  to  reach  the  line  of 
this  fascia  from  the  tibia,  and  to  foUow  it  outwards,  than 
to  reach  its  siu'face  from  the  calf,  because,  being  very 
thin,  it  might  be  unconsciously  divided  at  the  bottom  of 
a  wound  discolored  by  blood,  when  the  dissection  would 
at  once  extend  into  the  deep-seated  muscles  beneath  it, 
and  it  should  be  recollected  that  muscles  divided  by  the 
knife  bleed  freely.  The  objection  to  the  posterior  opera- 
tion consists  in  the  necessity  of  making  a  long  and  deep 
division  of  large  and  important  muscles,  which,  although 
made  in  the  direction  of  their  fibres,  is  calculated  to 
endanger  their  future  integrity  of  action  as  well  as  of 
structure,  and  on  the  entire  recovery  of  which  depends 
the  future  gait  of  the  individual ;  for  although  a  com- 
plete and  early  union  of  the  entire  wound  may  be  \mat- 
tended  with  evil,  yet  this  union  may  be  slow,  or  it  may 
be  imperfect,  consequent  on  inflammation,  or  on  suppura- 
tive action  being  established  in  the  course  of  the  treat- 
ment. Should  such  results  follow  the  operation,  the 
function  of  these  muscles  may  be  impaired  for  life,  and 
permanent  lameness  follow.  The  objection  to  the  inner 
operation  consists  in  the  inextensible  natm-e  of  one-half 
of  the  wound  made  to  reach  the  artery,  and  the  difficulty 
of  sufficiently  drawing  back  the  muscles  to  reach  the 
requisite  depth.  Still  this  evil  may  be  obviated  by  the 
first  incision  being  made  ample  in  length,  behind  the  line 
of  the  tibia,  and  oblique  in  direction,  and  also  by  position, 
the  foot  being  fully  extended,  and  the  knee  much  bent 
on  the  thigh.  On  the  whole,  while  I  consider  the  diffi- 
culties attendant  on  the  inner  operation  to  be  greater 
than  those  of  the  posterior  one  through  the  calf,  I  am 
disposed,  under  all  circumstances,  to  prefer  it,  considering 
the  greater  liability  to  subsequent  injury  to  the  actions 
of  the  calf  by  the  latter  operation.  I  have  done  the  inner 
operation  on  several  occasions,  both  by  day  and  by  lamp- 
light, and  I  have  not  found  the  difficulty  by  any  means 
insuperable. 

The  operation  for  tying  the  posterior  tibial  in  the  lower 
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half  of  its  course  is  comparatively  simple.  In  the  middle 
of  the  leg  the  ai-tery  lies  on  the  common  flexor  of  the  the  leg. 
toes,  at  a  distance  of  about  one  inch  or  more  from  the 
inner  border  of  the  tibia.  The  soleus  muscle  is  attached 
to  the  bone,  somewhat  below  the  middle,  and  therefore 
its  separation  from  the  tibia  may  be  required  in  an  opera- 
tion on  the  artery,  midway  down  the  leg.  In  the  lower 
thh-d  the  arteiy  lies  on  the  tendons  of  the  common  flexor 
and  tibialis  posticus  muscles,  at  a  distance  from  the  inner 
border  of  the  bone  of  about  three-quarters  of  an  inch. 

In  this  operation,  the  external  skin,  fat,  and  deep 
fascia  alone  require  division,  by  an  oblique  incision  over  the 
course  of  the  arteiy  {see  fig.  3),  which  lies  at  the  depth  of 
about  three-quarters  of  an  inch  from  the  surface.  In  Operation 
passing  behind  the  inner  ankle  the  artery  lies  behind  anuie'^'"" 
the  tendons  of  the  two  last-named  muscles,  accompanied 
by  its  venae  comites,  and  having  the  nerve  on  its  outer 
or  peroneal  side.  Keeping  in  mind  these  various  rela- 
tions, the  posterior  tibial  is  readily  exposed  in  any  part  of 
the  lower  third  of  its  course. 

It  is  important  that  the  relations  of  these  various 
stractures  above  and  behind  the  malleolus  internus 
should  be  well  understood  in  reference  to  the  operati'on 
of  tenotomy  for  talipes  varus.  The  close  proximity  of  the 
tendon  of  the  tibialis  posticus  to  the  artery  diminishes 
above,  and  we  therefore  select  a  distance  of  an  inch  or 
two  above  the  ankle-joint  for  the  safe  division  of  the 
tendon  of  the  tibialis  posticus.  No  doubt  the  artery  has 
been  frequently  divided  in  this  operation. 


OPERATION  FOR  TYING  THE  PERONEAL  ARTERY. 

From  its  origin,  the  peroneal  artery,  passing  outwards  Relative 
at  a  very  acute  angle  with  the  posterior  tibial,  towards  ''"'''""'^ 
the  fibula,  and  reaching  the  level  of  the  origin  of  the 
flexor  poUicis  muscle,  passes  underneath  it,  along  the 
line  of  the  attachment  of  the  interosseous  ligament  into 
the  fibula,  and  it  terminates  below  by  inosculations,  both 
in  front  and  behind  the  outer  ankle,  with  both  anterior 
tibial  and  plantar  branches  of  the  posterior  tibial  arteries. 
The  peroneal  artery,  therefore,  lies  in  a  groove  formed 
by  the  fibula,  flexor  poUicis,  and  interosseous  ligament. 
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Difficult  as  the  exposm-e  of  this  vessel  may  be,  the 
attempt  to  tie  it  at  the  point  of  injviry  is  preferable  to 
the  performance  of  the  operation  for  obliteration  of  the 
femoral  or  even  of  the  popliteal  artery. 
Operation.  The  Outline  of  the  fibula  being  clearly  marked,  an 
incision  of  fom-  inches  in  length  should  be  made  obliquely 
downwards,  behind  it,  to  the  extent  of  three  and  a  half 
or  four  inches.  This  incision  should  be  made  behind  the 
peronei,  which  envelope  the  outer  side  of  the  bone.  The 
object  next  to  be  accomplished  is  that  of  separating  the 
soleus  and  its  tendo  Achillis  from  the  last  named  muscle, 
by  which  the  flexor  polhcis  muscle  is  exposed  to  view. 
The  great  toe  being  as  much  bent  downwards  as  possible, 
the  flexor  muscle  should  be  encircled  by  the  finger  intro- 
duced into  the  woimd  for  this  purpose.  The  finger  being 
passed  around  the  muscle  to  its  inner  side,  the  muscle 
should  be  drawn  outwards  and  forwards,  and  detached 
from  the  interosseous  ligament,  underneath  which  the 
arteiy  will  be  felt.  It  may  occasionally,  when  the  muscle 
is  large,  be  a  preferable  course  to  separate  the  flexor 
pollicis  from  the  fibula,  and  expose  the  artery  without 
separating  the  muscle  from  the  interosseous  hgament,  or, 
if  necessary,  the  muscle  may  be  divided  across. 
Transverse  In  the  case  of  a  punctured  wound  entering  the  leg 
wounds.  ^j^g  inner  side,  followed  by  heemorrhage,  the  source  of 

which  may  be  uncertain,  whether  derived  fi'om  the  pos- 
terior tibial  or  peroneal,  the  operation  for  tying  the 
posterior  tibial  artery  should  be  performed.  If  the  artery 
be  found  entire,  and  the  evidence  point,  as  it  necessarily 
would,  to  the  peroneal  artery  as  the  som'ce  of  haemo- 
rrhage, the  wound  should  be  increased  to  a  sufficient 
length  to  permit  the  wounded  peroneal  ai'teiy  to  be  ex- 
posed from  its  inner  side,  by  pushing  back  the  flexor 
pollicis  muscle,  and  separating  the  superficial  fi-om  the 
deep-seated  muscles  of  the  calf. 


OPERATION  FOR  TYING  THE  DORSAL  ARTERY  OF  THE 

FOOT. 

The  dorsal  artery  of  the  foot  may  be  readily  exposed 
by  an  oblique  incision  of  an  inch  in  length,  commenced 
on  the  outer  side  of  the  extensor  tendon  of  the  great  toe 


EXTERNAL  PLANTAR  ARTERY. 


321 


(see  fig.  4).  Here  the  pulsations  of  the  arteiy  are  gene- 
rally felt  with  distinctness.  A  little  below  the  middle 
of  the  foot,  the  dorsal  arteiy  is  crossed  by  the  first  tendon 
of  the  extensor  brevis  :  an  oblique  incision  cannot  fail  to 
expose  the  artery  to  view. 


OPERATION  FOR  TYING  THE  EXTERNAL  PLANTAR  ARTERY. 

The  external  plantar  artery  passes  obliquely  outwards 
from  the  inner  to  the  outer  side  of  the  foot,  where  it  lies 
beyond  the  outer  edge  of  the  middle  portion  of  the 
plantar  fascia. 

In  order  to  expose  it,  an  incision  should  be  made  nearly 
across  its  course,  taking  the  inner  side  of  the  metatarsal 
bone  of  the  little  toe  as  the  starting  point.  From  this 
point  an  incision  of  about  one  and  a  half  inch  in  leng-th 
should  be  made  in  the  direction  of  the  ball  of  the  great 
toe.  The  artery,  imbedded  in  a  good  deal  of  fat,  will  be 
found  at  a  distance  of  about  half  an  inch  from  the  inner 
side  of  the  bone,  close  to  its  articulation  with  the  os 
cuboides. 


T 


322 


OPERATIVE  SURGERY. 


CHAPTEE  IX. 

ON  NJiVI  MATERNI  AND  ERECTILE  TUMOURS. 

NATURE  VAKIETIES — TREATMENT. 

By  the  term  ncevus  maternus,  is  understood  a  mark, 
or  spot,  or  mole,  on  the  skin,  which  is  usually,  if  not 
always,  congenital,  and  due  to  some  abnormal  condition 
of  the  integument,  characterised  especially  either  by  some 
unnatural  deposition  of  pigment,  or  by  considerable  in- 

Uefinition.  crease  of  the  smaller  vessels.  Erectile  tumom-s,  to  use 
the  term  in  its  general  sense,  consist  in  a  congeries 
of  vessels,  which  have  been  supposed  to  possess  some 
form  of  local  action  of  their  own,  independent  of  the 
general  chculation.  Under  this  term  we  include  a  form 
of  disease  that  may  originate  in  any  part  of  the  body, 
and  present  itself  at  any  period  of  life. 

Varieties  of  NsBvi  are  either  cutaneous  or  subcutaneous.  The  vas- 
cular  cutaneous  nsevi  consist  of  dilated  capillaries,  while  the 
subcutaneous  forms  are  composed  both  of  dilated  arteries 
and  veins,  of  which  the  latter  usually  predominate  in  a 
very  marked  degree.  As  the  disease  advances,  these 
enlarged  veins  become  more  and  more  dilated,  and  form 
cells  which  communicate  freely  with  each  other,  in  which 
the  venous  coats  are  generally  easily  recognisable.  Pro- 
bably capillaries  also  enter  into  then*  composition,  the 
presence  of  which  are  indicated  by  the  neai-er  approach 
to  the  arterial  colour  in  any  given  tumour,  and  by  the 
greater  or  less  rapidity  with  which  the  condition  of  the 
tumour  responds  to  the  increased  action  of  the  chcu- 
lation ;  and  by  the  greater  or  less  activity  of  the  gi-owth 
of  the  tumoiu-.  Sometimes  they  are  so  indolent  as  to 
remain  stationary  throughout  life,  without  imdergoing 
any  perceptible  increase  iu  size  ;  and  when  occupying  a 
part  of  the  body  concealed  by  the  dress,  there  is  no 
excuse  for  subjecting  them  to  surgical  treatment.  As  a 
general  rule,  however,  they  increase  considerably,  and 
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may,  when  favoiirably  conditioned,  reach  an  immense 
size,  as  has  been  stated  by  many  old  wi-iters.  They  may 
be  found  in  almost  any  part  of  the  body,  presenting  the 
appearance  of  a  cluster  of  vessels,  more  or  less  elevated 
above  the  smToimding  skin,  discoloured,  of  a  reddish  or 
pm-ple  tinge,  and  more  or  less  soft  to  the  pressure  of  the 
finger.  If  very  soft,  they  are  composed  almost  exclusively 
of  vessels  in  which  the  venous  system  predominates.  If 
more  sohd,  they  are  composed  of  vessels  united  by  a 
larger  proportion  of  condensed  cellular  tissue.  It  is 
under  the  first  of  these  conditions  that  the  growth  is 
occasionally  rapid,  and  the  haemorrhage  serious.  Wlien 
ei-ectile  tumours  occur  on  any  exposed  part  of  the  body, 
or  show  a  tendency  to  increase,  unless  they  have  already 
reached  a  magnitude  so  gi'eat  as  to  preclude  the  resort 
to  surgical  agency,  they  should  be  destroyed.  To  effect 
this  object,  many  methods  have  been  resorted  to  with 
more  or  less  success  by  "enterprising^^  surgeons.  These 
tumours  have  been,  by  various  authorities,  extirpated, 
compressed,  insulated  fi-om  their  vessels  by  tying  the 
arteries  supplying  them,  subjected  to  ligatures  applied 
around  and  through  their  base,  and  to  circular  incisions 
thi-ough  the  skin  and  blood-vessels  around  them,  cauteri- 
zation, acupunctm-e,  injection,  and  vaccination.  Of  these 
numerous  remedies  few  have  stood  the  test  of  repeated 
experiment. 

When  an  erectile  tumour  appears  on  the  person  of  an  Vaccination, 
infant  that  has  not  been  vaccinated,  it  would  be  well  to 
employ  this  agent  as  a  first  and  simple  experiment ;  and, 
if  the  tumom-  be  not  very  large,  two  or  three  punctures 
shoidd  be  made,  into  which  the  vaccme  virus  may  be 
inserted.  Should  this  remedy  fail,  perhaps  the  most  Nitric  acid, 
efl&cient  remedy  which  remains,  when  the  disease  is  prin- 
cipally cutaneous,  is  nitric  acid.  Mr.  S.  Cooper  recom- 
mends the  employment  of  the  diluted  acid.  The  advantage 
of  this  remedy  is  not  very  apparent,  and  the  cure  must 
necessarily  be  very  tedious  and  uncertain.  I  have  found 
the  strongest  acid  that  can  be  obtained  the  most  effica- 
cious. I  have  on  many  occasions  employed  nitric  acid 
made  by  Mr.  Taylor,  of  Vere  Street,  which  is  much 
stronger  than  that  which  is  usually  sold,  containing  only 
one  equivalent  of  water,  and  the  result  was  veiy  suc- 
cessful.    The  advantage  of  the  strong  acid  is,  that  its 
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effects  are  immediate ;  that  the  destructive  action  is 
diffused  throughout  the  substance  of  the  tumour,  and 
the  injury  to  the  skin  is  less  considerable  than  that  occa- 
sioned by  the  employment  of  the  common  acid  of  the 
London  Pharmacopoeia.  This  agent,  however,  should  be 
applied  with  great  nicety  and  care.  The  most  efficient 
method  of  applying  it  is  by  means  of  a  glass  brush,  which, 
if  the  disease  be  small,  may  be  greatly  reduced  from  the 
ordinary  size  ;  or  it  may  be  applied  to  the  nsevus  by 
means  of  a  solid  cylinder  of  glass,  and  pressed  on  the 
part  of  the  tumom*  on  which  it  is  intended  to  be  applied, 
and  repeated  two  or  three  times.  In  all  probabihty, 
that  portion  will  be  destroyed,  of  which  evidence  wiU 
be  obtained  in  the  com-se  of  a  few  days,  when,  if  neces- 
saiy,  the  acid  may  be  reapplied  to  the  adjoining  struc- 
tm-e.  Beyond  the  application  of  a  little  sweet-oil,  or  an 
occasional  light  poultice,  no  subsequent  treatment  is 
I'equked. 

Potassa  The  potassa  fusa,  if  pm-e,  is  also  a  good  remedy ;  but 

its  influence  on  the  disease,  either  at  the  time  or  subse- 
quently, is  not  quite  so  conclusive.  Mr.  Lawrence  gene- 
rally employs  and  prefers  the  potassa  fusa  to  the  nitric 
acid.  When  time  is  not  an  object,  and  more  especially, 
where  it  is  desirable  that  the  skin  remain  intact,  I  have 

Setons.  adopted  for  many  years  treatment  by  means  of  fine  seton 
threads,  introduced  through  the  body  of  the  tumom-.  For 
this  piu-pose,  a  long  and  fine  straight,  or  neai-ly  straight, 
needle  is  employed,  by  which  the  thi-ead  of  silk  is  passed 
through  the  diseased  growth,  and  allowed  to  remain  in 
the  tumour.  Each  portion  of  silk  is  tied  loosely  over  the 
tumour  to  its  opposite  end.  A  second,  third,  fourth, 
or  indeed  any  number  of  threads  may  be  passed  across 
transversely,  or  obliquely,  to  the  first ;  but  chiefly  taking 
the  axis  of  the  tumour  as  the  guide.  These  threads, 
being  tied  upon  the  tumour,  are  destined  to  remain 
within  it  throughout  the  term  of  the  treatment.  Inflam- 
mation and  lymph  follow  the  line  of  their  track,  till 
the  whole  substance  becomes  condensed  and  solid,  and 
the  disease  is  gi-adually  absorbed,  or  the  same  result  is 
obtained  by  suppui-ation.  The  only  instance  in  which 
I  have  known  this  treatment  to  fail  was  in  the  person  of 
a  child  of  one  of  the  wardens  of  the  model  prison,  in 
whom  the  disease  was  very  lai'ge,  and  equally  soft.  The 
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child  wore  the  threads  unsuccessfully  for  three  months. 
Usually  a  month,  or  occasionally  even  a  few  days,  will 
suflSce  to  obliterate  the  tiunour.  I  have  never  seen  any 
injm-ious  effects  resulting  from  the  presence  of  the 
threads  ;  but  should  such  occur,  it  is  hardly  necessaiy  to 
say  that  they  should  be  removed.  The  part  should  be 
covered  with  some  form  of  di'essing  or  poultice,  to  protect 
it  against  iujmy. 

It  would  be  needless  to  enter  into  the  detail  of  the 
numerous  remedies  for  erectile  tumours  that  have  been 
resorted  to  by  surgeons  of  the  last  and  present  century, 
most  of  them  being  either  inefficient,  or  in  other  respects 
objectionable.    The  following,  however,  may  be  referred 
to,  rather  for  the  purpose  of  warning  the  reader  against 
their  employment.    Extirpation,  unless  wide  of  the  dis-  Extirpation, 
ease,  is  necessarily  attended  with  copious  htemorrhage,  and 
its  objection  is  obvious.  Tying  the  arteries  supplying  it  is 
next  to  impossible,  and  were  it  possible,  woidd  probably 
prove  inadequate  to  the  purpose.    Pressure,  injections  of 
stimulating  hquids,  and  breaicing  down  the  structure  by 
means  of  a  needle,  prove  equally  inefficient,  although 
each  of  these  means  is  occasionally  successful.  Tying 
the  tumom*  by  means  of  a  ligature  applied  around  the 
base. — This  mode  of  treatment  is  painful,  and  is  pro-  Ligatures 
ductive  of  a  deep  cicatrix.    It  is,  however,  an  efficient  around^th°e 
remedy  when  the  tumour  can  be  so  insulated  as  to  justify  base, 
the  resort  to  it.     The  difficulty  of  insulation  is  often 
remedied  by  the  introduction  of  a  needle  through  the 
base  of  the  tumour,  armed  with  a  double  thread.  Each 
thread  is  to  be  carried  round  the  corresponding  half  of 
the  tumom-,  and  tied  very  tightly  ;  or  when  the  tumour 
is  large  and  difficult  to  isolate,  the  very  ingenious  plan  of 
hgature  devised  by  Mr.  Fergusson  may  be  adopted  It 
is  described  in  his  "Practical  Sm-geiy."     When  these 
tumours  are  situated  on  an  exposed  part  of  the  body,  it 
is  especially  important  that  that  remedy  should  be  selected 
which  is  least  likely  to  leave  behind  it  a  permanent  and 
imsightly  cicatrix. 

The  perchloride  of  iron  is  a  remedy  of  value  in  large  injection. 
n£Evi,  involving  an  extensive  surface  of  integument,  the 
destruction  of  which  is  not  only  in  itself  objectionable,  at 
the  time,  but  insures  an  unsightly  mark  throughout  life. 
It  is  applied  by  means  of  a  fine  screw  syringe.  This 
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beautiful  little  instrument  is  here  depicted.  Its  fine  and 
shai'p  point  readily  perforates  the  skin,  and  its  contents 
are  injected  by  the  slow  application  of  the 
screw.  A  complete  turn  of  the  handle 
forces  out  a  single  drop,  so  that  the  quan- 
tity introduced  can  be  most  accurately 
determined.  For  an  extensive  nsevus,  of 
course  several  punctures  are  necessary, 
and  these  are  repeated  fi-om  time  to  time 
in  vaiious  portions  of  the  disease. 

One  other  plan  of  treatment  of  sub- 
cutaneous naevi,  when  not  too  lai'ge,  re- 
mains to  be  mentioned,  which  I  have 
often  practised  with  success.  It  consists 
in  introducing  a  very  fine  knife  under  the 
sound  skin  near  the  margin  of  the  tumoiu' 
and  cutting  it  up,  or  lacerating  it  with  a 
probe.  There  is  no  escape  of  blood  in  this 
subcutaneous  operation.  Moreover,  no 
skin  is  destroyed,  and  no  cicatrix  left,  and 
this  is  an  especial  merit  in  certain  situa- 
tions. 
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CHAPTEE  X. 

YEN^SECTION  AND  ARTERIOTOMY. 

VENiESEOTION — RELATIVE  ANATOMY  OF  PARTS  AT  THE  BEND  OV  THE 
ARM  —  OPERATION  OP  VENISECTION — THROMBUS  —  LESS  RARELY 
THAN  FORMERLY  RESORTED  TO — LOCAL  CONSEQUENCES — ARIERI- 
OTOMY. 


This  operation  is  most  commonly  performed  on  one  of 
the  veins  at  the  bend  of  the 
elbow,*  sometimes  on  the  ex- 
ternal jugular,  and  occasion- 
ally, though  very  rarely,  on 
other  veins.  In  order  to 
obtain  an  ample  ciurent  of 
blood,  it  is  necessary  to  com- 
press the  vein  between  the 
opening  and  the  heart  ;  the 
return  of  blood  being  thus 
an-ested,  the  vessel  becomes 
distended,  and  when  pimc- 
tured  the  blood  escapes  in  a 
sufficiently  large  stream.  In 
performing  this  operation  at 
the  bend  of  the  elbow,  we  have 
usually  the  choice  of  three  or 
four  veins,  the  basilic,  median 
basilic,  cephalic,  and  median 
cephalic,  [see  plate,)  the  num- 
ber, size,  and  position  of  the 
veins,  however,  vaiy  greatly. 
Either  the  median  basilic  or 
median  cephalic,  is  usually  se 
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lected,  the  former  isgeneraUy  the  larger  of  the  two,  but  it 

*  If  no  particular  locality  be  mentioned,  the  bend  of  the  elbow  is 
the  region  referred  to. 
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lies  upon  the  brachial  artery,  or  rather  crosses  it  at  a  very 
acute  angle,  and  is  separated  from  it  only  by  a  thin  layer 
of  fascia,  which  passes  off  from  the  tendon  of  the  biceps 
muscle  ;  moreover,  one  or  more  branches  of  the  internal 
cutaneous  nerve  cross  over  it.  The  median  ceph^ic, 
although  smaller,  is  free  from  these  objections,  the 
cutaneous  nerves  passing  beneath  it.  But,  if  the  opera- 
tion be  performed  with  care,  the  artery  may  be  easily 
avoided  ;  there  is  no  excuse  for  wounding  it.  The  young 
student  may  avoid  all  risk  by  selecting  the  other  vein, 
which  will  generally  be  found  to  answer  the  purpose. 

We  are  recommended  to  avoid,  if  possible,  the  selec- 
tion of  a  vein  on  which  the  operation  has  been  already 
perfonned.  I  doubt  much  if  this  advice  be  given  on 
sufficiently  valid  grounds. 

But  the  arteries  also  are  subject  to  variety,  and  we 
must  ascertain  by  the  pulsation  that  no  UTCgular  branch 
lies  underneatL  A  piece  of  tape  or  riband,  about  a  yai-d 
and  a  half  in  length,  and  at  least  an  inch  broad,  is  secured 
round  the  arm,  about  three  inches  above  the  elbow  ;  it  is 
applied  sufficiently  tightly  to  arrest  the  circulation  in  the 
superficial  veins,  but  not  tight  enough  to  intei-rupt  the 
passage  of  the  blood  through  the  artery  ;  this  point  is 
ascertained  by  feeling  the  pulse  at  the  wrist.  The  patient 
is  then  directed  to  close  his  hand ;  by  putting  the  muscles 
into  action,  the  blood  is  forced  into  the  superficial 
vessels  ;  or  he  may  at  the  same  time  support  the  arm  by 
grasping  the  border  of  the  operator's  coat :  a  broom 
handle  was  formerly  employed  for  this  pm^ose.  The  ai-m 
being  extended  at  right  angles  from  the  body,  the  front 
suiface  is  turned  forwards  :  it  is  much  better  to  do  this 
before  the  puncture  is  made,  so  that  the  position  of  the 
arm  may  not  require  alteration  afterwards,  for  it  often 
happens,  as  the  result  of  a  slight  twist  in  the  ann,  tliat 
the  apertiures  in  the  skin  and  vein  no  longer  coiTespond, 
and  the  flow  of  blood  is  thus  more  or  less  impeded. 

A  third  person  being  prepared  with  the  vessel  to  receive 
the  blood,  the  sui-geon  holding  the  lancet  with  the  blade 
at  right  angles  to  the  handle,  between  the  thumb  and 
forefinger  of  the  right  hand,  (for  the  right  ann,  and  vice 
versd,)  places  the  thumb  of  the  left  hand  upon  the  vein, 
just  below  the  spot  where  he  intends  to  open  it ;  t^is  fixes 
the  vein,  and  prevents  it  rolling  from  under  the  lancet, 
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which  it  is  otherwise  veiy  prone  to  do,  when  quite 
superficial.    The  escape  of  blood  is  moreover  controlled, 
should  the  vessel  be  inconveniently  placed  for  its  recep- 
tion.    He  presses  the  lancet  by  a  sliding  movement  The  lancet 
into  the  vein,  and  then  by  raising  the  point  he  makes  1^^^  a  s^eg- 
the  insti-ument  cut  its  way  out,  describing  the  segment  ^eut  of  a 
of  a  circle.    The  vein  should  not  be  opened  in  the  exact 
direction  of  its  long  axis,  but  rather  obliquely ;  by 
which  means  the  edges  of  the  wound  will  separate  more 
freely. 

A  sufficient  quantity  of  blood  having  been  allowed  to 
escape,  the  surgeon  arrests  the  current  by  placing  his 
thumb  upon  the  vessel  below  the  wound,  and  he  imme- 
diately loosens  the  bandage.    A  small  thick  pad  of  folded  Edges 
lint,  less  than  an  inch  squai'e,  is  then  placed  upon  the  ciosefy  to- 
wound,  care  being  taken  to  bring  the  edges  in  close  con-  gether. 
tact,  and  it  is  secured  by  the  bandage  applied  in  the  form 
of  the  figure  8,  the  ends  being  made  to  cross  upon  the 
pad.    The  patient  should  be  directed  to  keep  the  arm 
quietly  at  rest.    The  bandage  may  be  removed  in  about 
thirty-six  hours. 

In  very  fat  subjects,  particularly  in  women,  the  super- 
ficial veins  are  sometimes  not  visible  ;  friction  with  the 
pahn  of  the  hand  along  the  surface  of  the  fore-arm  will 
often  assist  in  rendering  them  more  prominent ;  immer- 
sion of  the  arm  in  warm  water  is  rarely  employed,  but 
the  plan  may  be  tried,  if  the  necessity  for  vensesection  be 
urgent.  As  a  last  resom-ce,  one  of  the  veins  on  the  back 
of  the  hand  may  be  opened.  When  the  aperture  in  the 
skin  is  veiy  small,  or  the  position  of  the  arm  is  changed, 
the  flow  of  blood  is  often  impeded,  and  it  is  liable  to  be- 
come infiltrated  into  the  cellular  tissue  around,  forming  a 
soft  bluish  tumour,  called  a  thromhm.  The  best  course  to  Thrombus, 
adopt  is  to  untie  the  bandage,  and  at  once  bind  up  the 
arm  ;  opening  a  vein  in  the  other  arm  if  necessary.  All 
attempts  to  restore  the  flow  of  blood  by  introducing  the 
lancet  generally  fail,  and  as  long  as  the  bandage  remains, 
the  tumour  increases.  A  portion  of  fat  will  sometimes 
plug  up  the  external  orifice,  which  should  be  removed. 
Great  difficulty  is  occasionally  experienced  in  obtaining 
the  blood  in  a  sufficient  stream  ;  it  will  sometimes  escape 
over  the  arm,  trickling  from  it  into  the  basin.  A  plan 
sometimes  adopted  for  making  the  blood  flow  more  freely, 
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is  to  put  in  action  the  muscles  of  the  arm,  by  direct- 
ing the  patient  to  close  and  open  the  hand.  Althougli 
the  opening  into  the  vein  be  free,  direct,  and  of  suffi- 
cient size,  and  the  bandage  be  properly  applied,  the 
blood  is  not  propelled  onwards  with  sufficient  force,  and 
symptoms  of  approaching  syncope  usually  soon  become 
manifest. 

We  regulate  the  size  of  the  opening  according  to  cir- 
cmnstances  :  sometimes  it  is  desu-able  to  produce  an 
impression  on  the  system  at  the  expense  of  as  little  blood 
as  possible,  and  we  then  draw  it  in  a  full  stream.  At 
other  times  it  becomes  necessary  to  remove  a  larger 
quantity,  and  we  then  endeavour  to  prevent  syncope 
(which  necessarily  checks  the  current)  by  abstracting  it 
more  gradually.  But  it  is  always  very  desirable  to  bleed 
the  patient  either  in  the  standing  or  sitting  posture, 
avoiding  the  recumbent  position,  if  possible.  The  occm-- 
rence  of  syncope  during  recumbency  may  be  attended 
with  considerable  danger. 

This  operation  is  now  very  much  less  frequently 
resorted  to  than  formerly,  but  the  resort  to  this 
practice  is  unhappily  still  very  frequent.  I  think  we 
may  form  a  very  good  idea  of  the  manual  skill  of  a 
sm-geon,  by  observing  him  perform  this  simple,  com- 
mon operation.  There  is  generally  no  excuse  for  soiling 
the  dress  or  bed-clothes  ;  even  the  contact  of  blood  with 
the  arm  may  be  avoided  ;  and  if  the  bandage  become 
stained,  a  fresh  one  shoidd  be  employed  for  binding 
up  the  arm. 

Vensesection  is  seldom  followed  by  any  ill  consequences ; 
but  among  occasional  resixlts  may  be  eniunerated  in- 
flammation of  the  integxunents,  or  subjacent  cellular 
tissue,  terminating  in  abscess,  phlebitis,  inflammation  of 
the  fascia,  inflammation  of  the  absorbents,  and  neuralgia 
from  a  wound  of  one  of  the  branches  of  the  cutaneous 
nerves. 

The  external  jugular  vein  is  now  much  less  frequently 
opened  than  foiTnerly.  Children  are  generally  the  subjects 
of  this  operation,  the  veins  at  the  bend  of  the  elbow  being 
less  convenient  for  punctm-e.  The  opening  is  made  in  that 
portion  of  the  vein  which  lies  upon  the  stemo-mastoid 
muscle,  it  being  here  less  likely  to  roll  from  under  the 
lancet.    We  open  the  vein  in  a  direction  across  the  fibres 
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of  the  platysma  myoides,  i.e.  in  the  direction  of  the  stemo- 
mastoid  muscle.  I  believe  more  importance  has  been 
attached  to  this  law  than  it  really  deserves  ;  indeed,  some 
sm-geons(as  the  late  Mr.  Cooper*)  recommend  the  incision 
to  be  made  in  the  direction  of  the  fibres.  The  vein  is 
previously  compressed  above  the  clavicle  with  the  thumb, 
which  pressm-e  is  on  no  account  to  be  relaxed  till  the 
wound  is  closed  ;  this  is  effected  by  a  pad  of  lint  and 
strips  of  plaster.  The  danger  of  admitting  air  in  a  vein, 
is  now  well  understood  ;  and  the  surgeon  would  be  highly 
culpable  who  neglected  the  exercise  of  every  precaution  to 
guard  against  this  veiy  serious  accident. 
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This  operation  is  usually  performed  on  the  temporal 
artery,  the  anterior  branch  being  generally  selected  :  but 
if  that  and  the  posterior  be  too  smaU  for  the  purpose,  the 
tnink  may  be  opened.  The  vessel  is  rendered  steady  by 
the  thumb  and  fore-finger,  one  being  placed  -  above,  and 
the  other  below  the  spot  to  be  punctured.  The  artery  is  obUqua 
divided  obliquely,  to  the  extent  of  half  its  circumference  ; 
there  is  no  necessity  for  making  a  preliminary  incision. 
When  sufficient  blood  has  been  drawn,  it  is  best  to  com- 
plete the  division  of  the  arteiy,  future  ill  consequences 
are  thus  in  a  great  measm-e  prevented.  A  firai  pad  is 
placed  upon  the  wound,  and  retained  by  a  bandage 
applied  tightly  round  the  head.  The  "  nodose"  bandage 
is  sometimes  employed ; — a  common  bandage,  about  fom- 
yards  long  and  an  inch  and  a  half  wide,  is  rolled  up  into 
two  heads  of  imequal  size  ; — the  intermediate  portion  is 
applied  over  the  pad  on  the  artery,  and  the  two  heads  are 
carried  horizontally  round,  one  before  and  the  other 
behind,  to  the  opposite  temple,  where  they  are  crossed  and 
brought  round  to  the  starting  point.  They  are  then  half 
tm-ned  or  twisted  on  one  another,  and  carried  one  over 
the  head  and  the  other  imder  the  chin  to  the  opposite 
side  ;  here  they  cross,  and  are  continued  onwards  in  the 
same  course  to  the  point  of  departure.  These  manoeuvres 
being  repeated  two  or  three  times,  the  long  head  is 


*  "Surgical  Dictionai7,"  Article,  Venesection. 
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applied  circiilarly,  and  the  whole  is  fixed.  The  portion 
extending  under  the  chin  is  often  very  inconvenient.  The 
circular  bandage  is  generally  preferable,  Pressui-e  should 
be  employed  for  six  or  seven  days.  If  it  happen  that 
haemorrhage  is  not  restrained  by  these  means,  and  that  a 
false  aneurism  forms,  the  vessel  must  be  tied  above  and 
below  the  wound. 
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CHAPTEE  XI. 

ON  VARICOSE  VEINS. 

OCCASIONAL  EXTEHT  OF  THE  DISEASE — VAKIBTIES  OP  TREATMENT  

TREATMENT  BT  ESCHARS. 

The  venous  system  of  the  body  and  more  especially  the 
veins  of  the  extremities  are  liable  to  swell,  to  elongate,  to 
become  thickened,  and  to  assume  a  remarkable  degree  of 
contortion,  dependent  on  defective  action  of  the  valves ; 
the  blood  sometimes  coagulates  within  them,  and  by  this 
means  one  or  more  veins  may  become  obliterated.  In 
this  condition  ihey  are  called  varicose.  The  vena  saphena  The  vena 
is  the  especial  seat  of  this  disease,  and  not  infrequently  ^''p'^^"''- 
the  veins  of  the  spermatic  cord  are  affected,  constituting 
the  variety  known  under  the  name  of  varicocele.  Occa- 
sionally we  find  the  superficial  cutaneous  system  of  the 
whole  body  involved.  The  pain  and  sense  of  swelling, 
the  occasional  oedema  of  the  extremity,  and  the  ulceration, 
that  so  frequently  attend  a  varicose  condition  of  the  veins 
of  the  lower  extremity,  render  the  resort  to  some  positive 
treatment  necessary  for  the  comfort,  as  well  as  for  the 
utility  of  the  subject  of  them,  and  various  have  been  the 
means  resorted  to  by  surgeons  for  their  permanent  cure. 
These  veins  are  Hable  to  rupture,  and  very  copious 
hajmorrhage  follows.  Temporary  relief  from  this  liability  Efficacy  of 
and  consequent  ulceration  is  afforded  by  pressure,  but  the  p''^^^"^^- 
application  of  pressm-e  is  irksome  and  tedious  ;  it  must 
be  frequently  re-adjusted,  a  large  proportion  of  the  force 
is  lost  by  its  adaptation  to  a  part  of  the  siuface  that  does 
not  require  it,  and  its  eflacacy  is,  after  all,  uncertain  and 
very  transient,  notwithstanding  all  the  care  bestowed  on 
its  application. 

It  must  be  acknowledged  that  a  permanent  cure  of 
a  case  of  extensive  varicose  veins  is  very  desirable, 
and  various  have  been  the  efforts  made  to  accomplish  it. 
This  necessity  was  felt  as  far  back  as  the  time  of  Galon, 
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who  employed  powerful  cautery  for  their  removal.  Sir 
britgatoe       Home  experimented  a  good  deal  in  his  endeavour  to 
imsuccass-   cure  them,  by  means  of  a  ligature  placed  around  the 
saphena  vein,  both  above  and  below  the  knee-joint.  But 
this  practice,  adopted  in  various  hospitals  of  the  metro- 
polis, proved  fatal  to  a  great  number  of  patients,  and 
was  at  length  abolished. 
Division.         Within  the  last  thirty  years  those  veins  that  were 
especially  the  seat  of  vai-ix  in  the  leg  have  been  divided 
across  by  the  knife,  and  the  coagula  have  been  removed 
from  the  interior  of  the  vein.    Su-  B.  Brodie  adopted  the 
expedient  of  passing  a  fine  scalpel  across  the  vein  imder- 
neath  the  skin,  and  dividing  the  vein  with  as  httle 
injury  to  the  integ-ument  covering  it  as  possible.  But 
under  all  cu'cumstances  in  which  the  vessel  was  cut,  the 
proceeding    frequently    failed,  even   the  subcutaneous 
operation  of  Sir  B.  Brodie  was  unattended  by  success. 
OooasiouaUy  Many  cases  of  death  followed  the  operation  of  Su-  E. 

Home,  while  the  partial  obliteration  of  the  disease  under 
the  improved  operation  did  not  appear  to  command  by 
any  means  universal  success.  The  liability  of  these 
veins,  when  divided,  to  assume  an  inflammatoiy  con- 
dition, and  to  convey  its  influence  to  the  constitution, 
giving  rise  to  symptoms  of  a  severe  form  of  typhoid  fever, 
which  often  proved  fatal  under  the  most  skilful  manage- 
ment, has  attached  some  degree  of  danger  to  any  operation 
adopted  for  the  cure  of  varix,  which  requires  the  vessel  to  be 
Cure  by  divided  or  laid  open.  But  no  comparative  danger  attaches 
eschars.  ^0  the  destruction  of  the  saphena  and  its  branches  by 
means  of  escharotics,  which  may  be  employed  in  the  form 
of  caustic  issues,  with  all  confidence,  for  the  removal  of 
varicose  veins  of  the  leg.  Having  tested  this  practice  for 
many  years,  and  adopted  it  largely  in  the  out-patient 
ward  of  St.  Bartholomew's  Hospital,  and  also  repeatedly 
in  private  practice,  I  can  tmhesitatingly  say,  that  the 
treatment  is  both  efficient  and  safe.*  In  one  or  two  cases 
the  disease  of  the  veins  has  pai-tially  retm-ned  at  the 
expiration  of  three  years,  or  i-ather  a  new  disease  has 
sprung  up  in  the  neiglibourhood ;  but,  generally  speaking, 


*  Dr.  Clay,  of  Manchester,  informs  me  that  I  derived  the  know- 
ledge of  this  valuable  principle  of  treatment  from  him  twenty  years 
ago. 
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the  relief  has  been  permanent,  while,  with  regard  to  the 
question  of  safety,  I  have  never  known  an  example  of 
serious  inflammation,  or  indeed  the  least  indication  of 
injury  done  to  the  venous  system,  beyond  the  locality 
destroyed.  The  merit  of  this  treatment  is,  I  conceive,  due 
not  more  to  the  entire  destruction  of  the  trunk  of  the  vein 
merely,  than  to  the  safe  application  of  the  agent  employed, 
to  any  and  every  part  in  which  diseased  veins  congregate. 

In  looking  to  the  class  of  persons  affected  with  this  ^^J^jo^''' 
disease,  we  find  them,  almost  invariably,  the  subject  of 
debihty  ;  the  heart  beats  feebly,  the  cu-culation  is  torpid, 
the  extremities  are  cold ;  there  is  a  tendency  to  a  gi-eater 
than  ordinary  remora  in  the  venous  currents,  and  this 
condition,  so  liable  to  the  formation  of  varices  in  the 
lower  extremity,  is  highly  favourable  to  the  production 
of  the  low  typhoid  fever,  which  accompanies  inflammation 
of  the  veins.  Before  any  local  treatment  be  adopted,  an 
attempt  should  be  made  to  improve  this  state  of  consti- 
tution, and  to  promote  a  greater  degree  of  vigom*  in  the 
circulation.  Had  this  principle  been  carried  out  in  cases 
of  division  of  the  veins,  it  is  very  doubtful  whether  the 
consequences  that  have  too  frequently  followed  this 
apparently  trivial  operation  would  not  have  been  averted. 

The  agent  I  have  employed  is  that  of  powdered  lime  Potash  and 
and  caustic  potash,  mixed  in  the  proportion  of  about 
three  of  the  lime  to  two  of  potash,  but  the  potash  must 
be  good  and  fresh.  These  powders  are  mixed  and  made 
into  a  paste,  by  the  addition  of  alcohol  at  the  moment  of 
its  application. 

Any  number  of  eschars  may  be  made  on  the  diseased 
veins ;  I  have  made  as  many  as  twelve  on  one  leg  at  a 
time,  selecting  for  their  application  the  most  prominent 
parts  of  the  disease  upon  which  the  eschar  is  to  be  made. 
The  size  of  these  eschars,  regulated  by  that  of  the  aper- 
ture made  in  three  or  four  layers  of  good  adhesive 
plaster,  is  of  great  moment.  They  cannot  well  be  made  Eschars 
too  small.  I  formerly  cut  an  opening  of  the  size  of  a  smaii.'^  ""^ 
shilling,  but  this  involved  the  surrounding  skin  beyond 
the  margin  of  the  vein,  and  an  ulcer  of  unnecessary 
magnitude  followed,  that  was  difiicult  to  heal ;  for  in  all 
these  cases,  consequent  on  the  peculiarity  of  constitution 
I  have  alluded  to,  the  healing  action  is  exceedingly  slow. 
Those  that  I  now  employ  are  less  than  a  fourth  part  of 
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that  size,  sometimes  but  little  larger  than  the  diameter 
of  a  split-pea,  the  number  of  which  may  be  regulated  by 
the  extent  and  complication  of  the  disease.  The  smallest 
size  is  sufficient  at  once  to  obhterate  the  vein.  Whatever 
nvmiber  be  made,  the  entire  operation  should  be  com- 
pleted at  once.  The  region  of  the  ancle  may  requii-e  two, 
three,  or  more,  placed  over  the  early  branches  of  the 
vein.  Four,  five,  or  six,  may  be  applied  on  the  trunk  of 
the  vein  up  the  calf,  and  others  below  the  knee.  I  have 
made  these  eschars  also  above  the  knee,  but  not  fre- 
quently, not  because  there  is  any  danger  attending  it, 
but  because  the  diseased  condition  of  the  vein  does  not 
often  appear  to  require  it.  When  the  places  for  the  appU- 
cation  of  the  caustic  have  been  selected,  and  the  plasters 
firmly  fixed,  the  ingredients  of  the  paste  should  be  mixed 
and  pasted  on  the  aperture  within  them.  A  piece  of 
plaster  should  be  laid  over  each  quantity,  and  the  whole 
may  be  removed  in  from  twenty  minutes  to  half  an 
Obliteration  houT.  It  will  then  be  found  that  the  veins  are  obliterated, 
immediate.  ^^^^>  ^^^J  ^^"^^  disappeared.  Rest  in  the  horizontal 
postm-e  is  desirable,  but  not  essential.  In  the  course  of 
a  week  or  ten  days,  in  a  moderately  vigorous  circulation, 
the  eschars  will  separate,  and  the  process  of  healing 
should  then  be  vigorously  pushed,  by  the  aid  of  bark, 
wine,  good  diet,  and  the  local  application  of  adhesive 
plaster,  and  stimulants  if  necessary.  Occasionally,  the 
ulcers  heal  very  torpidly,  and  may  occupy  many  weeks. 
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CHAPTEE  XII. 

ON  AMPUTATIONS. 

IHPREQDENT  BESOKT  TO  AMPnTATION,  A  TEST  OF  SURGICAL  SUPKRIORITT 

—  DISEASE  AND   INJURY  —  DISEASES   OP  JOINTS          INCISIONS  INTO 

JOINTS— GANGRENE — MALIGNANT  DISEASE — HEMORRHAGE — NECRO- 
SIS—  OBSTINATE  ULCERS  —  COMPOUND  FRACTURES  —  NO  STANDARD 
OP  NECESSITY — IMMEDIATE  AMPUTATIONS — PROSTRATION  OP  NER- 
VOUS SYSTEM  — PROSTRATION    PROM    LOSS   OP    BLOOD — REACTION  

AMPUTATIONS  ABOVE  AND  BELOW  KNEE — VARIETIES  OP  AMPUTA- 
TION—  DOUBLE   FLAP  —  CIRCULAR  —  COMPOUND — STUMPS — DRESSING 

OF  STUMPS — TOURNIQUET — COMMON  INSTRUMENT — OBJECTIONS  TO  

IMPROVED  INSTRUMENT — SPECIAL  AMPUTATIONS. 

The  term  amputation  in  surgical  language  is  usually 
applied  to  express  the  separation  of  any  portion,  or  the 
whole  of  an  extremity  from  the  remainder  of  the  body. 
We  also  speak,  not  incorrectly,  of  amputation  of  the  penis 
or  mammary  gland.  Amputation  is  the  last  resource  of 
the  surgeon,  at  once  the  shelter,  and  the  confession  of 
the  incompetency  of  surgical  art.  The  knowledge  and 
the  skill  of  the  surgeon  fail  to  cure  a  disease,  and  he  is 
reduced  to  the  necessity  of  removing  the  entire  portion 
of  the  body  of  which  it  forms  a  part.  If  such  a  disease 
prove  incurable  in  his  hands,  he  is  justified,  in  obedience 
to  an  imperative  law  of  natm-e,  which  dictates  the  desire 
of  prolonged  hfe,  in  removing  it,  with  a  view  to  preserve 
the  mutilated  rehc.  Strange  is  it  that  this  power  of 
mutilating  the  human  form — of  incapacitating  the  indi- 
vidual for  a  large  number  of  the  duties  of  life,  and  of 
estranging  him  from  former  occupations,  which  in  some 
form  or  other  alienates  hun  from  the  society,  from  the 
amusement,  at  least  from  the  pursuits  of  his  fellow-men 
—should  be  classed  among  the  most  triumphant  deeds  of 
the  operating  sm-geon,  while  it  practicaUy  illustrates,  at 
the  expense  of  his  patient,  the  poverty  and  the  incom- 
'petency  of  his  art. 

There  is  no  operation  in  the  whole  range  of  surgeiy, 
that  should  claim  the  previous  exercise  of  an  equal  amount 
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of  skill,  of  patience,  or  the  decision  on  which,  demands  so 
large  an  amount  of  conscientiousness,  as  that  of  amputa- 
quenfresoit  "^^^  T^ost  experienced  are  yet  but  students.  As  years 
to  ampute-  roU  On,  crises  of  improvement  occur  in  our  history,  which 
teach  us  that  the  advanced  knowledge  of  this  year  would 
have  rendered  unnecessary  the  operation  of  the  last. 
Within  my  own  recollection,  the  operating  theatre  of  St. 
Bartholomew's  Hospital  was  the  scene  of  weekly  mutila- 
tions of  the  frame  by  the  knife,  while,  at  the  present  day, 
in  little  more  than  a  quarter  of  a  century,  such  opera- 
tions are  reduced  to  less  than  half  of  their  former  number. 
Whence  this  improved  and  improving  condition  of  the 
pauper  occupants  of  this  single  hospital  ?  In  the  advance 
of  scientific  knowledge — in  the  increased  power  of  con- 
tending against  disease — in  a  fuller  reliance  on  nature's 
power  and  disposition  to  cxu'e  it ; — in  other  words,  in  a 
higher  classed  sm-gery  ;  and  I  may  add,  in  an  advanced 
sympathy  with  the  sufferings  of  hmnanity,  and  not  the 
least  in  this  category,  in  the  newly  acquired  rank  of  a 
Curative  CURATIVE  Surgery,  which  has  aU  but  exploded  the  false 
surgery.  eclat  incidental  to  the  functions  of  the  operating  surgeon, 
recklessly  resorted  to  on  all  occasions  having  a  show  of 
reason.  The  most  discreditable  operation  in  surgery  is 
an  amputation.  It  might  almost  be  expected  that  dex- 
terity in  its  performance  implies  a  frequent,  and  if  so,  an 
There  is  no  \mnecessary  resort  to  it.  The  important  fact  should  be 
cm-aUvef  °^  Gver  kept  in  naind,  that  there  is  no  uniform  standai'd  of 
power.  cm-ative  power  ;  a  limb  that  is  amputated  in  one  institu- 
tion, is  preserved  in  another.  Experience  in  the  treat- 
ment of  disease,  greater  care,  a  patient  watchfulness,  a 
high-minded  humanity,  which  identifies  the  sufferings  of 
others  with  our  own,  these  are  the  resom'ces  of  the  first- 
rate  surgeon,  and  the  safeguai'd  of  the  patient.  How 
often  do  we  lose  sight  of  the  necessity  of  an  amputation 
in  the  dexterity  of  its  performance,  and  forget  the  suffer- 
ing and  deprivation  of  the  patient  in  our  admiration  of 
the  manipulative  skiU  of  the  operator  !  A  decision  on 
the  question  of  amputation  of  a  limb  in  a  large  nimaber 
of  examples  demands  the  exercise  of  the  very  highest 
I'esoiu'ces  of  surgical  skill,  and  there  need  to  us  no  better 
evidence  of  the  high  staudai-d  of  sm-gical  superiority  in 
any  institution,  than  the  infrequency  of  the  resort  to 
mutilation. 


AMPUTATIONS. 


339 


-  Tlie  operation  of  amputation  is  resorted  to  both  in  the 
case  of  injury  and  of  disease,  and  in  both,  the  removal  of 
the  hmb  is  at  the  present  day  comparatively  rare.  The 
resoOTces  of  an  improved  art  are  successfully  applied  to 
the  treatment  of  disease,  while  we  are  taught  by  expe- 
rience and  by  reason  to  place  a  fuller  reliance  on  nature 
for  the  cure  of  injury. 

Let  us  hope  that  we  have  not  reached  the  final  goal  of  Advance  of 
our  improvement,  but  that  we  rather  extend  our  confi-  yet^pro^^^ 
dence  yet  farther  in  the  resources  of  natiure,  trusting  that  giessive. 
the  advancing  knowledge  of  the  present  enlightened  age 
may  yet  tell  profitably  for  the  unfortunate  victims  of 
diseases  hitherto  deemed  incurable,  and  limit  our  resort 
to  an  operation,  the  frequency  of  which  has  ever  stamped 
the  records  of  barbaric  surgeiy,  and  which  yet  exists  as 
the  opprobrium  of  our  art.    Let  us  not  forget  that  the 
aim  of  surgery  is  to  presei-ve,  and  not  to  destroy  ;  and 
that  more  real  superiority  is  exhibited  in  the  successful 
application  of  skill  that  retains  a  limb,  than  in  the 
dexterity,  however  great,  with  which  it  is  severed  from 
the  rest  of  the  body. 

In  order  to  justify  an  amputation,  whether  of  a  part  Recovery 
or  of  the  whole  of  a  hmb,  the  question  of  recovery  by  i^opeiess. 
other  means  must  be  placed  beyond  aU  doubt.  Every 
resource  compatible  with  the  means  of  the  patient  should 
have  been  exhausted.  Should  any  doubt  exist  in  the 
mind  of  the  surgeon,  the  patient  should  receive  the 
benefit  of  that  doubt,  and  a  consultation  with  one  or 
more  eminent  surgeons  of  the  neighbourhood  be  held, 
and  in  the  case  of  the  proposed  removal  of  a  limb,  the 
necessity  of  this  final  crisis  should  be  clearly  established. 
Then,  and  not  till  then,  shovdd  amputation  be  resorted 
to.  Presuming  that 'every  expedient  that  skill  can  sug- 
gest has  been  adopted,  and  without  success,  the  amputa- 
tion may  be  performed. 

It  is  not  intended,  however,  in  any  remarks  that  have  Operation 
been  made  above,  to  underrate  the  importance  of  this  tavaiua^L 
necessary  operation,  to  which  thousands  are  indebted  for 
a  prolonged  life  of  active  utility  to  then  fellow-creatures, 
or  to  undervalue  the  dexterity  of  its  performance  ;  and 
so  long  as  these  pretensions  to  a  superior  merit  follow 
in  their  legitimate  position  the  higher  attributes  which 
should  ever  attach  to  curative  power,  they  may  be 
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unhesitatingly  acknowledged  to  be  not  only  valuable,  but  to 
be  indispensable  to  the  reputation  of  a  first-rate  surgeon. 

Amputations  are  requisite  to  preserve  life  from  the 
consequences,  both  of  disease  and  injury.  Any  disease 
that  is  incurable,  and  the  presence  of  which  in  the  system 
is  a  source  of  such  evil,  or  discomfort,  or  pain,  as  to 
render  the  loss  of  the  limb  desirable  to  the  patient,  fully 
justifies  the  operation.  It  is  important,  however,  to  dis- 
tinguish between  the  wan-ant  of  a  necessity  emanating 
from  physical,  and  that  fi-om  moral  causes.  The  latter, 
known  under  the  term  amputations  of  expediency, — in  the 
French  school,  amputations  de  complaisance, — are  justly  re- 
garded with  an  eye  of  doubt  and  suspicion,  and  to  be  under- 
taken with  much  hesitation.    (See  Introductory  Chapter.) 

Under  examples  of  disease,  we  resort  to  amputations  of 
a  limb  in  cases  of  incurable  disorganisations  of  joints,  in 
gangrene  of  the  extremity,  in  malignant  gi'owths  or 
tumoiu-s,  in  copious  hsemorr-hage,  the  source  of  which 
cannot  be  discovered,  in  extensive  necrosis  of  bone  in  a 
constitution  reduced  to  a  state  of  great  weakness,  and 
occasionally  in  incurable  diseases  of  the  skin.  In  fact, 
it  is  resorted  to  in  any  form  of  disease  of  the  extremity, 
which  being  either  very  difiicult  or  impossible  to  cm-e, 
draws  so  largely  on  the  circulating,  and  hence  on  the 
nervous  system,  as  to  endanger  the  present  or  futm-e 
health  of  the  person  aftected. 

In  examples  of  injury  from  violence,  we  resort  to  ampu- 
tations in  severe  compound  fractm-es,  in  greatly  commi- 
nuted fractm-es,  in  which  the  limb  has  been  crushed 
under  the  application  of  a  heavy  weight,  and  in  extreme 
cases  of  irreducible  dislocation  ;  and,  lastly  we  amputate 
in  distortions,  comprising  operations  of  expediency. 

I  propose  to  analyse  these  various  forais  of  apparent 
wan-ant  for  amputation.  First,  with  regard  to  the  disease 
of  a  joint,  the  most  important  question  that  ai'ises,  is 
that  of  its  incurability.  This  fact  must  be  cleai'ly  estab- 
lished by  incontrovertible  evidence.  Every  means  and 
appliance  that  science  and  art  can  command  should  have 
been  exhausted,  without  permanent  benefit  to  the  aff"ected 
joint.  The  judicious  resort  to  absolute  rest,  local  deple- 
tion, proportioned  in  quantity  to  the  strength  of  the 
person,  counter-irritation  in  its  vai'ious  forms,  local  vapour 
baths  must  have  failed  to  mitigate  the  evil.    Disease  has 
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so  far  triumphed,  the  joint  is  destroyed,  suppuration  has 
been  established  within  its  cavity,  the  ligaments  have 
separated  from  the  bone,  the  cartilage  is  partially  or 
wholly  absorbed,  and  the  ends  of  the  bone  palpably  grate 
against  each  other.  Is  this  condition  of  the  joint  a 
warrant  for  its  removal,  without  fiuiiher  reliance  on  the 
resources  of  nature  1  Certainly  not ;  joints  are  especially 
sensitive  to  the  consequences  of  injury  or  violence,  so  long 
as  they  possess  and  can  exercise  the  prerogative  of  health. 
The  joint  destroyed  by  the  absorption  of  its  cartilage, 
and  the  separation  of  its  ligaments,  no  longer  possesses  no  warrant, 
such  powers,  and  though  lost  for  ever  as  a  moveable  arti- 
culation, may  retain  a  useful  existence  as  an  immoveable 
one.  Its  peculiar  susceptibility  being  exhausted,  which 
in  health  renders  the  exposure  of  its  cavity  at  all  times 
dangerous,  the  cavity,  distended  with  puriform  or  whey- 
like fluid,  should  be  opened  by  a  free  incision  into  it,  and 
the  contents  evacuated.  Tractability  of  the  diseased  incision 
actions  will  often  foUow  this  comparatively  simple  expe- 
dient,  and  the  limb  be  saved.  I  have  done  this  operation 
on  sundry  occasions  with  great  advantage,  if  it  be  deemed 
advantageous  to  save  a  hmb  that  would  otherwise  have 
been  removed.* 

In  the  year  1838,  the  leg  of  a  young  woman  was  about  Examples, 
to  undergo  amputation,  on  account  of  a  disease  of  the 
knee-joint  of  many  months'  duration.  She  had  suffered 
a  good  deal  of  pain  while  the  diseased  actions  were  going 
on  in  the  joint,  and  no  doubt  was  entertained  that  the 
cartilage  was  destroyed.  Obscure  fluctuation  was  felt  on 
each  side  of  the  patella.  I  requested  permission  to  take 
charge  of  the  case,  and  passed  a  lancet  into  the  joint  on  the 
inner  side  of  the  patella,  through  which  about  an  ounce  of 
whey-hke  fluid  escaped,  greatly  to  her  relief  from  suffering. 
Within  a  week  I  made  a  second  opening  with  the  same 
result,  and  this  I  repeated  six  or  seven  times.  All  pain 
then  subsided,  anchylosis  followed,  and  the  gu-1  left  the 
hospital  at  the '  expu-ation  of  thi-ee  months,  with  a  stiff 
knee,  but  with  a  useful  limb.  The  same  result  followed 
this  treatment,  in  the  case  of  a  man  I  attended  with  Mr. 
Lobb,  of  Aldersgate  Street,  whose  knee  had  been  pre- 
viously condemned  to  amputation. 

*  See  some  further  remarks  on  this  subject  in  the  chapter  on 
Excision  of  Joints. 
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Mr.  Gay  has  also  adopted  this  practice  with  considerable 
success  in  several  joints,  in  the  knee,  the  ancle,  and  the 
elbow.  AU  these  cases  consisted  in  a  diseased  condition 
of  the  synovial  membrane,  with  abscess,  such  as,  indeed, 
would  formerly  have  appeared  to  justify  the  question  of 
amputation.  In  each  case  fi-ee  incisions  were  made  into 
the  joint  with  perfect  success,  and  anchylosis  was  the  result. 

Matter  penned  up  within  a  joint  is  a  source  of  great 
irritation  at  all  times,  and  although  its  presence  would, 
perhaps,  hardly  justify  the  indiscriminate  resort  to 
puncture, — for  I  am  convinced  that  the  process  of  recent 
suppuration  is  by  no  means  incompatible  with  perfect 
recovery  of  the  articulation, — ^yet,  in  the  last  stage  of 
disease,  in  which  the  joint  is  thoroughly  disorganized, 
there  can  be  no  valid  objection  to  the  adoption  of  this 
treatment.  It  is  obvious  that  no  hann  can  accrue  to 
the  structure  of  a  joint,  an  incision  into  which  would  be 
in  no  greater  degree  injurious  than  in  any  other  region 
fncLslon*?nto  body.    The  size  of  the  incision  into  the  cavity  of 

the  joint.     the  joint  should  depend  on  the  more  or  less  advanced 
condition  of  the  disease.    In  early  supptiration,  especially 
if  the  result  of  accident,  or  consequent  on  the  removal  of 
loose  cartilages,  of  which  I  have  seen  several  recent 
examples,  a  moderate  sized  opening  would  sufl&ce. 
Grating  of       Grating  of  the  opposite  surfaces  of  a  joint  is  often 
not  justify    Urged  as  an  excuse  for  removing  it  by  amputation.  But 
amputation,       destruction  of  the  cartilages,  although  one  stage  in 
the  diseased  actions  advancing  towai'ds  disorganization,  is 
equally  to  be  regarded  as  a  condition  essential  to  recovejy 
hy  anchylosis,  and  if  taken  by  itself  forms  no  justification 
at  all  for  removal,  to  say  nothing  of  the  possilDility  of  the 
subsequent  investment  over  the  sm^aces  of  the  bone  of 
ivory  deposit,  as  it  is  called. 

In  recommending  the  fi'equent  adoption  of  this  practice 
prior  to  amputation  for  diseased  joints,  I  am  aware  that 
I  may  be  met  by  objections  founded  on  the  prevalent 
opinion,  that  the  sti-umous  affection  of  joints,  to  which 
the  term  white-swelling  is  absiu'dly  apphed  (in  deference 
to  an  antiquated  pathology),  is  insusceptible  of  the 
adhesive  action  we  here  term  anchylosis.  But  I  am 
acquainted  with  no  evidence  that  wairants  this  con- 
clusion, supposing  pains  be  taken  to  remove  all  sources 
of  local  iiTitation,  and  to  invigorate  the  system ;  though 
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I  do  not  pretend  to  say  that  such  cases  give  equal  strumous 
promise  of  success  with  the  lormer.  i  have  unbounaed  promising, 
iaith  in  natiu-e's  own  resources,  and  in  her  good  will,  to 
remedy  the  ill  consequences  of  disease  ;  and  I  have  no 
doubt  that,  under  circumstances  not  unfavourable,  a 
sufi&ciently  strong  union  by  anchylosis,  or  by  a  fibrous 
substitute,  woidd  reward  the  surgeon  for  his  experiment. 

With  these  considerations  before  us,  coupled  with  the 
valuable  alternative  of  either  partial  or  entire  excision  of 
the  affected  joint,  I  may  venture  to  conclude  that  the 
amputation  of  a  limb  for  disease  of  a  joint  ought  to  be 
deemed  a  rare  operation ;  and  more  especially  so  when 
disorganization  has  resulted  from  synovial  disease. 

Secondly.  In  the  case  of  gangrene  of  a  limb  amputa-  ^g^J'^a'todi'^ 
tion  is  occasionally  resorted  to.    In  the  dry  gangrene  of  Gated  in  dry 
old  age,  the  early  resox-t  to  removal  by  the  knife  is  con-  e^^g^'^ue. 
tra-indicated  by  the  experience  of  aU  good  surgeons. 
The  veiy  nature  of  the  disease  precludes  the  hope  of 
recovery  from  the  operation,  if  performed  during  the 
period  of  progi'essive  advancement.    Under  these  circum- 
stances we  have  no  alternative,  but  that  of  waiting  the 
gradual  separation  of  the  dead  parts,  and  then  sawing 
through  the  bone,  and  making  the  best  stump  compatible 
with  the  difficulties  of  the  case.    Should,  however,  the 
diseased  actions  subside,  and  give  place  to  a  regenerated 
power  in  the  circulating  system  of  the  extremity,  indi- 
cated by  a  positive  separation  of  the  dead  from  the  living 
parts,  and  by  the  presence  of  healthy  granulations,  there 
can  be  no  objection  to  the  resort  to  amputation.    These  May  be 
objections  to  the  operation  do  not,  of  course,  apply  to  Smatii" 
that  form  of  gangrene  restdtiug  from  traumatic  causes,  in  gt^ngrene. 
which  all  the  stnictiu-es  of  the  Ihnb  are  involved,  and  in 
which  the  chxulation  is  vigorous,  and  competent  to  the 
adhesive  process. 

Thu-dly.  The  same  remarks  may  be  made  in  cases  of  Doubtful  in 
malignant  disease  ;  m  many  forms  and  locahties  of  which,  SLtiT"* 
with  such  tenacity  do  they  clmg  to  a  system  once  invaded, 
that  a  question  might  be  raised  as  to  their  expediency, 
especially  if  evidence  be  found  on  inqmry  of  the  existence 
of  disease  about  the  tnink.  Unless  the  disease  be  entirely 
insulated  by  amputation  at  a  distance  above  it,  and  often 
if  apparently  insulated,  the  operation  will  prove  futile. 
The  discovery  of  chloroform  is  perhaps  its  best  justification. 
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Fourthly.  Copious  hfemorrhage,  the  sources  of  which 
cannot  be  discovered.  This  description,  of  injury  was 
foiTnerly  the  fruitful  soui'ce  of  amputations  of  a  limb, 
which  has  happily  been  rendered  a  rare  occmrence,  con- 
sequent on  a  more  intinjate  acquaintance  with  the  relative 
Haemo-^^  1  ^^^^^^^J  arterial  system.  Modem  surgery,  presents 

wawants^i^  SO  many  resom-ces,  that  the  highest  discredit  would  attach 
to  any  sm-geon,  at  all  familiar  with  the  use  of  the  knife, 
who  should  resort  to  the  removal  of  a  limb,  before  he 
had  explored  and  examined  every  possible  source  of 
haemorrhage.  Still  we  cannot  contend  against  the  evil 
consequences  of  the  u-regular  distribution  of  vessels  ;  and 
should  hsemorrhage  continue  in  such  a  case,  after  the 
main  ai-teiy  of  the  limb  were  tied  as  closely  as  possible 
to  the  seat  of  injiu-y,  and  in  spite  of  pressm'e  and  position, 
then,  undoubtedly,  we  may  be  justified  in  resorting  to 
amputation. 

Necrosis.  Fiftlily.  Extensive  necrosis  of  bone,  in  a  gi-eatly 
weakened  constitution.  It  is  not  easy  to  imagine  a  case 
of  necrosis  at  the  present  day  that  woiild  justify  the 
amputation  of  a  limb  ;  because,  if  a  patient  be  so  greatly 
reduced  to  a  condition  of  weakness,  as  to  preclude  the 
direct  removal  of  the  dead  bone,  d,  fortiori,  he  cannot  be 
in  a  condition  to  justify  amputation.  The  resort  to 
amputation  in  case  of  disease  of  the  bones  has  become 
still  more  rare  since  the  introduction  of  chloroform,  wliich 
has  exercised  a  most  beneficial  influence  over  the  treat- 
ment of  this  and  all  similar  diseases.  Patients  formerly 
lay  in  om*  public  hospitals  for  six  or  nine  mouths,  or 
longer,  for  the  purpose  of  undergoing  the  process  of 
removal  of  the  dead  bone  by  internal  agency,  who  now, 
under  the  influence  of  that  valuable  agent,  are  brought  at 
once  to  the  operating  theatre. 
Obstinate  Sixthly.  Ulcerations  of  the  skin,  under  cu'cumstauces 
always  cur-  of  peculiar  obstiuacy,  have  occasionally  appeared  to 
able.  warrant  the  recourse  to  the  amputating  knife.    In  such 

cases  it  would,  I  conceive,  be  more  consistent  with 
scientific  surgery  to  destroy  the  whole  surface  by  escha- 
rotics,  or  even  by  the  actual  cautery  if  necessaiy,  than  to 
amputate  the  affected  limb  :  better  to  expose  the  muscles 
to  the  chance  of  their  consequent  destruction,  were  that 
necessary,  than  to  remove  the  disease  by  amputation  of 
the  entu-e  limb. 
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Seventlily.  Perhaps  the  most  frequent  warrant  for  the  Compound 
amputation  of  a  Jimb  is  that  of  severe  compound  fractm-e 
or  other  form  of  local  injmy,  by  which  its  structm-e  is  so 
extensively  torn  or  destroyed,  or  likely  to  be  destroyed, 
in  the  necessaiy  consequences  of  the  injiuy,  a's  to  point  to 
the  gi-eat  probabihty  that  the  constitutional  powers  of 
the  individual  will  fail  in  the  contest,  and  death  result; 
Under  such  cu'cumstances  we  take  off  a  limb.  Unhappily, 
however,  we  possess  no  certain  gauge  for  vital  power,  and 
we  can  arrive  at  no  certain  knowledge  of  the  full  extent 
of  the  injmy  done.  Yet  it  must  be  allowed  that  hmbs 
are  preserved  at  the  present  day,  under  frightful  injuries 
that  would  have  been  formerly  amputated  without  a 
moment's  hesitation.  It  would  be  needless  to  attempt  a 
general  rule,  unless  we  could  obtain  a  perfect  knowledge 
of  the  extent  of  the  injury  ;  and  this  is  often  impossible. 
Scarcely  any  amount  or  form  of  fractured  bone  alone 
would  justify  the  immediate  resort  to  the  knife,  if  taken 
singly,  even  supposing  the  bone  fractured  extensively  into 
a  large  joint,  for  in  such  a  case,  although  anchylosis  of 
the  joint  wotdd  probably  occur,  it  would  prove  a  lesser  evil 
than  that  of  amputation.  Superadded  to  a  compound  or 
commmuted  fracture  of  bone,  the  injiuy  may  be  rendered 
yet  more  serious  by  extensive  laceration  of  the  muscles. 
In  considering  this  latter  condition,  much  wiU  depend  on  Laceration 
the  kind  of  laceration  ;  whether  the  muscles  are  merely  °^ 
cut  asunder,  or  whether  contused  and  torn,  and  whether 
this  injmy  involve  a  few  only,  or  the  majority  of  the 
muscles  of  the  limb.  Again,  we  must  examine  with  great 
care,  the  condition  of  the  vessels.  Is  the  main  trunk 
uninjured,  we  might  ask,  in  the  supposed  case  of  fracture 
of  the  thigh  1  or  in  that  of  the  leg,  is  the  posterior  tibial 
artery  torn  ?  This  artery  may  generally  be  felt  by  careful 
examination  behind  the  malleolus  intemus.  Is  the  anterior 
tibial  involved  1  The  dorsal  arteiy  of  the  foot  is  generally 
perceptible.  Is  the  limb  colder  than  its  fellow  1  Is  the 
temperatm-e  considerably  lower  than  the  rest  of  the  body  1 
If  so,  probably  one  or  more  arteries  ai-e  divided.  What 
is  the  condition  of  the  nerves  ?  Does  sensibility  extend 
to  the  toes  1  If  not,  probably  the  nerve  is  divided  also. 
Under  such  circumstances  we  may  obtain  a  better  ground 
for  forming  a  judgment  on  the  issue,  by  making  slight 
extension  of  the  limb,  and  by  replacing  its  lacerated 
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stmctures  in  some  approach  to  their  natural  relations. 
dUOTga^ir  evidence  of  the  integrity  of  both  artery  and  nerve 

tion  we  am-  yet  fail,  and  the  sinking  temperature  of  the  limb,  and 
putate.       ^jjg  jQgg  q£  sensibiUty  continue  or  increase,  we  have  no 
alternative  but  amputation. 

The  com-se  adopted  by  different  practitioners  depends 
not  on  any  fixed  and  recognized  data,  but  on  the  results 
of  general  observation,  on  the  greater  or  less  confidence 
reposed  by  the  surgeon  in  nature's  curative  powers,  and 
something,  it  must  be  confessed,  on  his  appreciation  of 
the  value  due  to  the  integi'ity  of  the  immutilated  body. 

Human  nature  is  never  without  its  weakness.  The 
judge  upon  the  bench  has  his  prejudices  and  his  leanings, 
for  human  judgment  can  never  become  perfect ;  and  so  it 
must  happen  in  the  balance  to  be  weighed  by  the  surgeon 
between  retention  and  amputation  of  a  hmb,  that  some 
grain  of  self  may  be  involved.  This  weakness  is  not  dis- 
creditable to  the  individual,  but  to  the  species.  The  eclat 
of  an  operation  ;  the  natm-al  and  commendable  desire  to 
do  great  deeds ;  the  desire  to  avail  om-selves  of  the 
opportunity  of  instruction  to  others  ;  or  the  still  more  com- 
mendable motive  of  ensm-ing  recovery,  although  by  a  hasty 
sacrifice  of  the  integrity  of  the  frame ;  these,  and  various 
other  agents,  are  unconsciously  interwoven  in  the  decision 
of  the  surgeon,  as  to  his  conduct  and  management  of  the 
case.  If  against  such  influences  as  these,  a  higher 
standard  of  professional  superiority  were  established  as 
our  guide,  and  a  yet  sterner  view  of  the  moral  responsi- 
bility of  our  decision ;  if  it  should  ever  become  the  boast 
of  our  profession,  not  that  we  had  perfonned  so  many 
operations,  but  that  we  had  rescued  so  many  limbs  from 
the  knife,  then  it  cannot  be  doubted  that  the  resort  to  this 
operation  would  be  yet  more  rare  than  it  is  even  in  the 
present  era  of  enlightened  sm-gery. 

If  a  doubt  exist  in  the  mind  of  the  surgeon  on  the 
necessity  of  immediate  amputation,  there  is  less  objection 
to  giving  the  patient  the  chance  of  recovery,  by  postponing 
the  operation,  especially  in  cases  of  injmy  that  admit 
of  subsequent  amputation  below  knee,  tlian  in  subjecting 
him  to  the  consequences  of  unnecessaiy  mutilation.  Death 
is  a  comparatively  infrequent  consequence  of  amputation 
below  the  knee  ;  while,  to  any  ordinary  mechanic,  the 
loss  of  a  leg  is  as  fatal  to  his  futm*e  employment  as  that 
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of  a  portion  of  the  thigh  in  addition.  Mr.  Abernethy 
entertained  a  strong  objection  to  amputation  for  com- 
pound fi-acture  in  the  neighbourhood  of  the  ancle-joint. 
Possessing  a  gi-eater  than  the  average  confidence  of  the 
profession  in  nature's  power  and  goodwill  to  cure  it, 
Mr.  Abernethy  showed  his  superiority,  not  in  his  own 
gi-eater  curative  power,  but  in  his  more  profound  insight 
into,  and  reliance  upon  that  of  nature. 

Much  has  been  said  about  the  necessity  of  immediate  immediate 
amputation  after  compound  fractm-e,  &c.  The  argument 
for  this  necessity  is  founded  on  the  evil  of  a  second  shock 
to  the  system.  But  this  principle,  although  good  in  the 
abstract,  is  often  gi'eatly  misapplied,  and  as  often  violated, 
even  by  what  we  call  immediate  amputation.  The  principle 
originated  from  the  surgical  practice  of  the  battle-field, 
in  which  a  wounded  soldier  is  brought  from  the  ranks 
and  placed  under  the  hands  of  the  surgeon,  either  im- 
mediately or  within  a  short  interval  of  the  occurrence  of 
the  wound.  But  the  case  is  difi'erent,  both  in  private  and 
in  hospital  practice,  in  which  some  hom's  from  the  period 
of  the  accident  may  elapse  before  the  arrival  of  the 
surgeon  ;  and  I  am  inclined  to  beUeve  that,  for  the  most 
part,  the  condition  of  a  person  with  severe  compound 
fracture  is  as  favourable  for  amputation  at  the  expiration 
of  thirty- six  or  even  forty-eight  hours,  as  at  the  expiration 
of  three  or  four.  The  principle  itself  is  sound,  if  strictly 
obeyed ;  but  its  rigid  observance  is  incompatible  with  the 
ordinary  duties  and  occupations  of  the  surgeon,  whether 
in  private  or  in  hospital  practice ;  and  I  consider  that 
the  postponement  of  aU  doubtful  cases  of  severe  injury  to 
the  issue  of  one  or  two  days'  experiment,  is  more  con- 
sistent with  the  principles  of  a  higher  classed  surgery, 
than  the  loose  obedience  to  a  law,  which,  however 
abstractedly  good,  is  incompatible  with  the  necessary 
requisitions  of  professional  life.  This  argument  obtains 
additional  force,  from  the  fact  that  the  error,  if  any,  is 
committed  on  the  side  of  humanity. 

With  regard  to  the  question  of  reaction  after  serious  Erroneous 
accidents,  it  appears  to  me  that  some  error  prevails  in  I'^tioL 
the  professional  mind.    We  do  not  sufficiently  distinguish 
between  the  consequences  of  violence  done  to  the  cfrcu- 
lating,  and  that  to  the  nervous  system.    A  man  receives 
a  severe  blow  on  the  abdomen  or  elsewhere  :  his  nervous 
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system  sustaius  the  first  effect  of  the  shock ;  his  pulse 
sinks  till  it  becomes  almost  imperceptible,  but  he  has  lost 
Pro^ratioa  no  blood.  To  amputate  a  limb  which  may  have  been 
nervous  fractured  or  crushed,  or  otherwise  severely  and  hopelessly 
system.  mutilated,  in  this  condition  of  his  system,  is  to  hurry  him 
on  to  his  death.  The  cause  is  a  shock  which  time  can, 
and  under  favourable  circumstances,  will  remedy.  We 
give  him  stimulants,  aud  his  circulation  rallies ;  his 
physical  powers  revive,  and  in  the  com-se  of  one  or  more 
hours,  we  amputate,  and  with  success.  Contrast  this 
case  with  that  of  a  man  reduced  to  an  equal  degree  of 
prostration  by  loss  of  blood,  consequent  on  severe  com- 
pound fracture  or  mutilation  of  any  kind.  In  such  a 
case,  how  can  we  expect  reaction  to  take  place  with  the 
circulation  reduced  by  a  large  diminution  from  its 
standard  quantity  1 
Prostration  If  the  degree  of  prostration  be  disproportionately  great 
bio"d.°'*  °^  to  the  quantity  of  blood  lost,  then  it  is  obvious  that  the 
nervous  system  is  also  involved  ;  and,  under  such  circum- 
stances, we  may  reasonably  anticipate  some  attempt  at 
reaction  under  stimuli,  and  we  are  justified  in  postponing 
the  operation  for  that  pm'pose  ;  but  if  there  exist  good 
grounds  for  believing  the  hssmon-hage  to  have  been  con- 
siderable, and  it  is  always  difficult  to  ascertain  the 
quantity  of  blood  lost,  we  must  atti'ibute  the  prostration 
primarily  to  that  cause,  and  resort  to  immediate  amputa- 
tion. The  oozing  of  blood,  in  however  small  quantities, 
from  the  circulation  of  a  person  greatly  reduced  by 
previous  loss,  is  to  be  regarded  as  no  unimportant  addition 
No  rallying  to  the  evil  already  sustained  ;  and  we  shall  watch  in  vain 
severe  los^  ^^r  any  accession  of  vital  power,  so  long  as  it  continues, 
of  blood.  In  a  case,  on  the  other  hand,  in  which  the  bleeding  has 
entirely  ceased,  it  is  easy  to  imagine  that  although  we 
cannot  anticipate  what  is  strictly  denominated  reaction, 
yet,  that  we  may  rally  the  power  that  yet  remains  by  an 
occasional  brief  postponement  of  the  operation,  and  by 
the  employment  of  stimuli  ;  but  to  wait  for  a  rallying 
circulation,  such  as  in  other  circumstances  would  justify 
the  resort  to  amputation,  is  to  expose  om*  patient  to  the 
increased  probability  of  a  fatal  issue.  The  amount  of 
blood  lost  may  be  generally  guessed  at  by  the  effect  of 
stimulants,  the  influence  of  which  will  suffice  to  obtain 
some  reaction  in  a  ciixulation  reduced  by  the  sudden  loss 
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of  a  smaller  quantity,  but  which  is  inoperative  to  good,  in 
cases  in  which  the  drain  has  been  considerable,  and  con- 
tinuous for  some  hours. 

Eighthly.  We  may  be  compelled  to  resort  to  amputation 
in  extreme  cases  of  irreducible  dislocation,  but  to  justify 
the  appeal  to  the  knife,  eveiy  means  should  have  been 
exhausted,  both  ordinary  and  extraordinary.  The  failure 
of  the  usual  means  of  extension  should  only  dictate  the 
resort  to  unusual  means  ;  we  must  sacrifice  the  joint  for 
the  sake  of  the  limb,  as  we  sacrifice  the  limb  for  the 
presei-vation  of  life.  The  joint  should  be  carefully 
surveyed  for  the  purpose  of  ascertaining  the  nature  of 
the  difficulty,  and  its  precise  locality.  Anatomical  know- 
ledge of  the  joint  is  here  invaluable.  The  cause  of  these 
difficulties  in  reduction  usually  depends  on  the  displace- 
ment of  some  partly  torn  ligament  or  tendon  distorted 
from  its  course  during  the  accident,  but  far  more  generally 
on  the  former.  Whatever  be  the  obstructing  agent,  be  it  Ligament 
hgament,  be  it  tendon,  or  be  it  muscle,  it  shoiild  be  ^ded. 
divided  by  means  of  a  fine-bladed  knife  passed  down  to  it. 
If  necessary  to  this  important  object,  the  skin  should  be 
divided  to  an  extent  sufficient  to  expose  the  cause  of 
obstruction,  and  the  bone  removed  by  the  saw  ;  but  this 
is  better  avoided  if  possible.  If  this  principle  be  fuUy 
carried  out,  if  the  surgeon  resolve  to  sacrifice  the  joint, 
or  rather  to  risk  the  destruction  of  the  joint  as  a 
moveable  articulation,  amputation  will  be  rarely  resorted 
to  in  cases  of  irreducible  dislocation. 

With  regard  to  operations  for  distortion  &c.,  or  opera- 
tions of  expediency,  as  they  are  somewhat  inappropriately 
called,  I  have  only  to  remind  the  reader  that  they  are  so 
often  followed  by  serious,  and  even  dangerous  results,  as 
indeed  are  aU  large  operations  perfoiTned  during  a  con- 
dition of  the  nervous  system,  unprepared  for  the  shock, 
that  they  should  rarely,  if  ever,  be  recommended,  and  not 
always  resorted  to  on  importunity.  {Vide  Introductory 
Chapter.) 

In  cases  of  severe  injmy  of  the  leg,  or  any  other  cause  Amputa- 
mvolving  the  lower  extremity,  it  is  a  principle  in  surgery  knelS'' 
to  amputate  below  knee  if  possible.    This  rule  which  is  daugerous. 
so  unperative  as  to  give  it  the  character  and  importance 
of  a  law,  is  foimded  not  so  much  on  the  necessity  of 
preserving  as  large  a  portion  of  the  body  as  possible,  as 
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upon  the  lesser  danger  of  the  latter  operation.  In  the 
operation  below  the  knee,  the  soft  structures  constitute  a 
less  proportion  of  the  limb,  and  the  bones  the  gi-eater. 
The  thigh  is  composed  of  large  muscles,  holding  a  more 
elevated  position  in  the  economy  of  the  body,  with  both 
vessels  and  nei-ves  equally  important,  any  serious  injury 
to  which,  the  nervous  system  of  a  person  would  take 
more  early  cognizance  of,  than  from  a  similar  violence 
done  to  the  leg  below  the  knee.  The  chance  of  recovery, 
therefore,  is  considerably  gTeater  after  amputation  below, 
than  above  knee,  however  closely  to  the  joint  the  latter 
operation  be  performed.  Some  ingenuity  may  be  occa- 
sionally required  in  obtaining  a  flap  sufficiently  large  to 
cover  the  ends  of  the  bones  ;  but  if  it  cannot  be  obtained 
from  one  side  of  the  limb,  it  may  from  the  opposite  ;  or, 
indeed,  a  portion  may  possibly  be  obtained  from  each, 
that  wiU  prove  sufficient  when  united  by  suture  ;  for  even 
this  proceeding,  objectionable  as  it  may  appear,  is  a  less  evil 
than  the  excess  of  danger  of  an  amputation  above  knee, 
over  that  below. 

Three  forms  of  amputation  of  the  shaft  or  body  of  a 
limb  are  practised  by  British  surgeons.  The  first  of 
these,  and  that  perhaps  most  commonly  adopted,  is  the 
circular  amputation.  The  second  consists  of  a  double 
flap  of  the  soft  structm-es  passing  down  to  the  bone ;  the 
third  is  a  modification  of  the  two  former,  consisting  of 
a  flap  of  the  integuments,  and  a  circular  division  of  the 
muscles. 

Circular  The  circular  amputation  is,  or  ought  to  be,  performed 
amputation.  ^-^^  following  manner.  The  skin,  if  covered  with  fine 
hair,  often  fotmd  on  all  the  extremities,  should  be  shaved ; 
the  tourniquet  apphed  over  the  main  artery  of  the 
limb  ;  the  integuments  should  be  drawn  up,  and  held 
firmly  by  an  assistant;  the  sorgeon,  standing  on  the 
right  side  of  the  body,  and  steadying  himself  with  his 
left  hand  on  the  Hmb,  immediately  above  the  pai-t  to  be 
divided,  and  with  a  view  also  to  enable  his  two  hands  to 
act  in  harmony,  and  obey  the  occasional  and  imcon- 
troUable  movements  of  the  limb,  should  pass  the  knife 
around  the  extremity  to  its  iipper  sm-face,  or  beyond  it, 
if  possible,  and  commence  his  incision  at  the  proximal 
end  or  heel  of  the  knife,  close  to  the  handle,  and  carry 
it  round  the  lunb  in  an  exact  circle.    Now,  as  the  length 
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of  the  blade  is  only  one  foot,  or  fourteen  inches  at  most, 
and  the  cu-cumference  of  the  skin  is,  perhaps,  sixteen  or 
eighteen  inches,  the  whole  of  this  circle  must  be  divided 
at  one  sweep  of  the  instrument,  while  di-awn  uninter- 
iiiptedly  onwards,  from  the  heel  to  the  point.  This  can 
only  be  effected  by  applying  the  blade  uniformly  through- 
out its  entu-e  length,  and  giving  to  eveiy  part  of  it  an 
equal  proportion  of  the  work  to  be  done.  The  force  of 
pressure  employed  by  the  hand  will  depend  on  the  resist- 
ance of  the  parts  to  he  divided.  This  will  be  ascertained 
at  once  by  the  operator.  If  the  knife  is  exhausted  before 
the  circle  be  completed,  it  must  be  reversed,  and  the 
circle  completed  by  dividing  the  remaining  integument 
towards  the  operator.  This  first  incision  should  reach 
the  fascia  covering  the  muscles,  or  nearly  so  ;  part  of  the 
circle  may  exceed  that  depth,  part  barely  reach  it.  This 
is  of  little  real  importance.  The  integuments  and  fat  atage. 
varying  in  thickness  in  different  regions  of  the  body,  and 
in  different  individuals,  from  less  than  a  quarter  to  more 
than  half  an  inch,  are  to  be  divided,  and  reflected  up- 
wards all  around,  to  the  full  extent  of  the  semi-diameter 
of  the  Hmb.  They  may  be  reflected  to  a  yet  greater 
extent,  in  cases  in  which  the  fat  is  firm,  and  the  integu- 
ment and  fat  inflexible,  or  they  will  not  readily  adapt 
themselves  to  the  surface  of  the  bone,  without  more 
effort  than  is  desirable.  Being  reflected  upwards,  they 
should  be  drawn  and  held  firmly  in  this  position  by  the 
assistant.  This  constitutes  the  entire  of  the  first  stage 
of  the  operation.  The  second  stage  consists  in  the  complete  Second 
division  of  the  muscles,  as  high  as  possible,  by  a  second 
circular  sweep  of  the  knife,  which  should  separate  them 
entirely  down  to  the  bone.  This  is  effected  partly  by 
the  employment  of  somewhat  more  force,  and  partly  by 
address  and  dexterity.  Care  should  be  taken  to  prevent 
the  muscles  forming  a  fold  by  the  general  pressure  of 
the  knife  before  the  cutting  edge  reaches  it,  or  the 
incision  of  the  muscles  will  be  jagged  in  this  part  of  the 
circle.  The  mass  being  large  and  even  pendulous,  the 
force  required  must  be  regulated  by  tact.  The  third  Third 
stage  of  the  operation  consists  in  the  separation  of  the 
bone  or  bones  by  the  saw,  a  duty  of  some  delicacy.  The 
instrument  being  apphed  to  the  bone  at  the  extremity 
near  the  handle,  and  the  short  diameter  of  the  blade  held 
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vertically  to  the  bone,  is  to  be  drawn  firmly  and  slowly 
to  the  point  and  vice  versa,  employing  at  each  stroke  the 
whole  length  of  the  instrument,  and  considerable  force  of 
pressure. 

During  this  part  of  the  operation,  the  soft  structures 
require  the  protection  of  a  linen  retractor,  drawn  up  over 
them.  By  this  action  the  femur,  which  is  the  firmest 
bone  divided  in  amputation,  may  be  separated  in  about 
six  double  movements  of  the  saw. 
Fl^^  opera-  The  flap  operation  is  perfoi-med  either  in  the  trans- 
verse,  oblique,  or  vertical  direction.  It  is  applicable  in 
amputation  of  the  thigh  or  upper  arm,  and  is  occasionally 
resorted  to  in  the  fore-arm  and  leg,  but  under  less  advan- 
tageous circumstances. 

It  is  a  suitable  operation  where  the  bone  is  single,  and 
occupies  the  centre  of  the  limb,  the  substance  of  which 
presents  a  nearly  equal  thickness  all  aroimd.  It  is  in- 
applicable when  wo  have  a  double  bone,  because  that  part 
of  the  limb  has  no  centre  to  aim  at,  and  the  proximity 
of  one  or  other  of  the  bones  to  the  skin  renders  the 
futiu-e  investment  of  that  bone  weak  and  imperfect, 
where  it  ought  to  be  especially  strong  and  thick.  For  this 
operation  a  long  pointed  knife  is  used.  This  knife  should  be 
double-edged  at  the  point  only,  the  edge  on  the  back  extend- 
ing to  about  the  length  of  one  inch  along  the  blade.  The 
operator,  grasping  as  large  a  portion  of  the  soft  parts  of  the 
limb  as  possible  in  his  left  hand,  with  which  at  the  same 
time  he  fixes  the  limb,  passes  the  knife  through  its  centre 
down  to  the  bone.  The  point  of  the  knife,  still  urged 
onwards,  passes,  as  nearly  as  possible,  around  the  bone 
to  the  opposite  side,  and  then  pm-sues  the  same  com-se 
through  the  posterior  half  of  the  limb,  emerging  at  a 
point,  as  nearly  as  can  be  conveniently  made,  opposite  to 
that  at  which  it  entered.  The  knife  shoidd  then  be 
carried  obliquely  downwards  and  outwai-ds  towards  the 
skin,  through  the  muscles  and  integuments,  to  the  extent 
of  three  to  five  inches  below  the  point  of  its  first  intro- 
duction. The  length  of  the  flap  is  requii-ed  to  compensate 
for  the  future  contraction  both  of  the  muscles  and  integu- 
ments. For  this  purpose  a  slight  and  slow  sawing 
motion  may  be  given  to  the  instrument,  if  i-equisite  to 
complete  the  incision.  A  similar  flap  is  now  to  be  made 
of  the  opposite  half,  corresponding  in  form  with  the  first. 
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A  small  portion  of  muscle  will  almost  necessai-ily  remain 
on  each  side,  and  attached  to  the  bone.  This  should  be 
divided  by  a  circulai*  movement  of  the  knife,  and  the 
bone  sawn  through  as  high  up  as  possible,  the  soft  parts 
being  protected  by  the  retractor. 

The  third  form  of  operation,  which  is  a  compound  of  Flap  of  the 
the  two  above  described,  is  commenced  by  an  incision  metfts. 
through  the  integuments  only,  carried  downwards  in  an 
arched  fonn  from  the  point  at  which  it  is  intended  to 
divide  the  bone  to  a  corresponding  point  on  the  opposite 
side  of  the  limb.  This  pai-t  of  the  operation  may  be 
performed  with  a  large  scalpel.  The  height  of  this  arch 
should  be  more  than  equal  to  the  semi-diameter  of  the 
limb,  and  when  the  incision  is  completed,  the  fiap  shoiild 
be  I'eflected  upwards  to  a  line  corresponding  with  its 
base.  A  second  incision  is  then  to  be  made  through 
the  integuments  of  the  opposite  side,  similar  in  form 
to  the  first.  When  sufficiently  reflected,  the  muscles 
are  divided  in  the  same  manner  as  in  the  circular  ampu- 
tation. 

In  the  selection  of  the  most  suitable  form  of  operation  Motives  of 
to  be  performed  in  any  given  case,  the  surgeon  should  aeieotion. 
keep  in  mind  the  fiitiu-e  services,  if  any,  to  which  the 
stump  is  to  be  applied,  the  duration  of  time  required 
for  heahng  the  wound,  the  condition  of  the  patient  as 
regards  his  capabihty  of  losing  blood  with  impunity, 
and  the  time  requu-ed  for  the  performance  of  the  opera- 
tion. The  question  of  physical  pain,  and,  for  the  most 
part,  that  of  the  duration  of  the  operation,  are  less 
significant  items  in  the  consideration,  since  the  intro- 
duction of  chloroform,  which,  it  is  hardly  necessary  to 
add,  should  be  always  administered. 

With  respect  to  the  future  services  to  which  the  stump  Future  ser- 
may  be  applied,  it  should  be  recollected,  that  the  lower  2^^^  ""^ 
extremity  wiU  be  still  employed  as  an  agent  of  locomo- 
tion, and  if  the  hmb  has  been  amputated  above  knee,  the 
pressure  of  the  whole  body  in  the  act  of  walking  is 
thrown  upon  the  bone,  tending  to  force  it  through  the 
integument,  or  whatever  material  covers  it ;  whereas,  in 
amputation  of  the  leg  below  the  knee,  the  tibia  is  bent 
at  right  angles,  and  is,  in  hospital  cases,  supported  on  a 
wooden  pillar.  Where  an  artificial  foot  is  intended  to 
be  worn,  the  conditions  coirespond  with  those  of  ampu- 
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tation  above  knee.  Also  the  arm  is  subject  to  no  such 
test  of  the  strength  of  the  cicatrix,  there  being  no  pres- 
sure employed.  Under  all  circumstances,  the  duration 
of  the  curative  process  is  an  important  consideration.  It  is 
an  object,  therefore,  to  render  the  wound  as  small  and  as 
simple  as  possible.  The  same  remark  will  apply  to  the  loss 
of  blood,  whether  during  the  operation  or  after  it,  and  if 
it  appear  on  inquiiy,  that  in  one  or  other  of  the  above 
operations,  a  larger  quantity  of  blood  is  lost  than  in  the 
other,  the  fact  may  be  fairly  m-ged  as  an  objection  to 
that  form.  One  condition  is  indispensable  to  every  good 
stump,  viz.,  an  ample  allowance  of  integument  ;  integu- 
ment sufficient  in  quanity  to  meet  in  the  centre,  or  at 
the  side  without  tension.  This  consideration  is  more 
important  than  any  other  in  the  operation.  If  an  error 
be  committed,  let  it  be  that  of  excess,  not  of  deficiency  : 
no  merit  can  compensate  for  want  of  healthy  integument ; 
for  integument,  by  which  is  understood  the  entire  of  the 
structure  external  to  the  fascia,  and  including  the  fat  and 
cellular  tissue  beneath  the  skin,  forms  the  only  good 
investment  for  the  exposed  bone. 

It  is  equally  a  just  and  a  general  opinion,  that  mus- 
cular substance  is  not  a  desirable  ingredient  in  the  forma- 
tion of  the  extremity  of  a  stump.  The  nature  of  muscular 
fibre,  its  contractility,  the  certainty  of  its  form  and  of  its 
relations  to  the  end  of  the  bone  being  subject  to  change 
in  the  course  of  time,  forbid  our  rehance  xipon  it,  how- 
ever specious,  and  however  apparently  suitable  may  be  its 
soft  cushion-like  texture  for  this  pm-pose.  Deprived  of  all 
antagonism,  the  fibres  gradually  contract  from  the  end  of 
the  bone,  and  the  more  especially  those  which  form  the 
external  layer,  and  have  the  least  connection  with  it.  But 
while  we  usually  avoid  the  presence  of  muscle  as  an  in- 
vestment to  the  end  of  the  bone,  on  which,  in  the  case 
of  the  thigh,  the  weight  of  the  body  is  almost  entu-ely 
thrown,  yet  a  good  fleshy  rotundity  of  the  limb  up 
to  the  level  of  the  extremity  is  a  desideratum.  This 
form  of  stump  is  more  suitable  for  the  appUcation  of 
mechanical  support,  than  is  that  more  pointed  fonn 
which  the  stump  will  gradually  assume  if  the  muscles 
be  divided  above  the  level  of  the  point  of  division 
of  the  bone,  and  to  which  the  term  sugar-loaf  stump 
is  not  inappropriately  applied.     It  is  better  that  the 
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weight  of  the  body  in  walking  should  be  diflPiised  over 
as  large  a  sm-face  as  possible,  therefore  substance  is 
required. 

So  long  as  the  question  of  pain  fonned  an  important 
subject  of  consideration  in  determining  the  kind  of  opera- 
tion to  be  selected,  that  kind  was  cceteris  paribus  the  pre- 
ferable one,  which  was  most  quickly  executed ;  for,  in 
the  calculation  of  the  evils  attendant  on  the  removal 
of  a  limb,  the  after  discomfort,  the  gi'eater  liability  to 
loss  of  blood  from  one  or  other  operation,  and  the  dura- 
tion of  confinement  were  deemed  to  be  of  secondaiy 
importance.  But  the  use  of  chlorofoi-m  has  changed 
the  question,  and  dispensing  with  the  subject  of  pain, 
we  may  confine  ourselves  to  the  question  of  secondary 
evils. 

Of  all  forms  of  amputation  the  flap  operation  is  per-  Real  merits 
formed  with  the  greatest  rapidity — with  the  greatest  operation? 
eclat.  I  have  myself  amputated  both  the  upper  arm 
and  the  thigh  within  half  a  minute.  But  the  question 
to  be  asked  is,  is  the  flap  superior  to  the  circular  opera- 
tion, as  regards  the  gi'eat  consideration  of  the  real  welfare 
of  the  patient?  Is  his  recovery  more  rapid?  My  own 
experience  would  lead  me  to  doubt  the  expediency  of  this 
form,  if  we  take  into  consideration  all  the  circumstances 
incidental  to  the  case.  In  the  circular  operation,  the 
integuments  and  muscles  are  cut  through  vertically  to 
the  plane  of  the  limb.  Arteries,  veins,  and  nerves  share 
the  common  lot;  all  are  divided  directly  across.  The 
wound  in  the  muscles  is  exactly  equal  to  their  transverse 
breadth.  The  larger  arteries  are  tied  ;  the  lesser  arteries 
retract  within  their  sheaths,  and  cease  to  bleed.  The 
integuments  are  brought  over  the  cut  extremities  of  the 
muscles,  and  unite  to  them  and  to  each  other  by 
adhesion. 

In  the  flap  operation,  integuments,  muscles,  and  vessels  Demerits  of 
are  aU  divided  obliquely  ;  the  ai-teries  cannot,  from  this  "peratfon 
cu-cmnstance,  equally  retract,  and  a  greater  number  of 
ligatures  are  consequently  required  ;  the  divided  flap  of  the 
muscles  is  necessarily  large,  and  the  two  opposite  surfaces 
meet  m  contact,  and  form  a  fleshy  investment  for  the 
extremity  of  the  bone.  Over  this  mass  we  have  an  inte- 
gumental  covering.  It  is  true  that  the  flap  operation 
insures  a  good  stump,  so  far  as  regards  form  ;  but  form 
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is  of  lesser  moment  than  is  the  utility  of  the  stump  here- 
after, and  I  am  much  disposed  to  believe  that,  for  pm-- 
poses  of  utility,  and  for  power  of  resistance  against  pres- 
sure, the  stump  made  by  the  circular  amputation  wiU  in 
the  end  be  found  preferable.  With  regard  to  the  vessels, 
I  have  repeatedly  found  the  most  cai-eful  efforts  to  arrest 
bleeding  by  securing  the  lesser  arteries,  fail  to  accomplish 
LiabUity  to  the  end.  I  have  known  six,  eight,  or  twelve  hgatures 
rrhage.  applied,  and  renewed  hemorrhage  has  followed  within 
a  few  hours  ;  and  this  not  once  or  twice,  but  many 
times.  The  introduction  of  chloroform  has  deprived 
the  flap  operation  of  its  eclat,  and  in  testing  its  entu'e 
merits  by  the  side  of  the  cu'cular  form  of  amputation, 
now  that  the  rapidity  of  its  performance  is  taken  out 
of  the  scale,  I  confess  that  I  think  they  will  be  found 
incompetent  to  the  maintenance  of  its  fonner  repu- 
tation. 

The  remai'ks  which  I  have  made  on  this  subject 
chiefly  apply  to  amputations  of  the  thigh,  and,  in  a 
lesser  degree,  to  those  of  the  upper  arm ;  whereas,  in 
the  case  of  the  leg,  a  modification  of  the  flap  operation, 
and  also  of  the  fore-arm,  may  be  adopted  with  advantage. 
But  these  operations  wiU  be  described  in  their  proper 
places. 

My  colleagues,  Mr.  Lawrence  and  Mr.  Stanley,  who 
had  frequently  adopted  the  flap  operation,  have  almost 
entirely  abandoned  it.  The  straight  line  of  union,  fonned 
by  the  cicatrix  of  the  circular  operation,  forms  an  objec- 
tion, though  by  no  means  a  serious  one,  to  that  mode  of 
amputation,  the  corners  or  ends  of  which  project  in  an 
unsightly  manner,  particularly  when  the  substance  of  the 
integuments  is  unusually  thick  ;  but  this  is  not  an  im- 
portant objection,  for  in  the  course  of  time  the  central 
part  of  the  cicatrix  retracts,  and  the  extremities  become 
soft  and  flaccid,  and  cannot  interpose  an  obstacle  to  the 
application  of  the  mechanical  substitute  for  the  fonner 
Double  flap  limb.  Were  this  evil  yet  greater  than  it  is,  it  may 
ineutif^"  be  readily  avoided  by  that  modification  of  tlie  two  above 
operations  which  consists  in  a  double  flap  of  the  integu- 
ments only.  This  is  really  a  good  operation,  and  possess- 
ing many  of  the  advantages  of  the  other  two.  It  obtains 
a  good  form  for  the  stump,  brings  into  contact  two  oppo- 
site surfaces  for  union,  and  by  dividing  the  muscles  in  a 
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transverse  direction,  permits  of  the  retraction  of  the  lesser 
arteries  withrn  then-  sheaths.  The  objection  which  may  ^'^^^5^*^^^^^'^ 
be  urged  against  it,  is  the  difficulty  of  sufficiently  ex- 
posing  to  the  eye  the  entu-e  circumference  of  the  limb 
in  the  act  of  making  the  incisions  in  the  integuments, 
whether  these  incisions  ai'e  made  transversely,  vertically, 
or  obliquely ;  but  it  possesses  the  great  advantage  of 
affording  the  larger  flap  to  cover  the  larger  mass  of 
muscle,  as  in  the  case  of  a  prominent  biceps  muscle  of 
the  upper  ann  ;  or,  in  other  words,  of  adapting  the  size 
of  the  flap  to  that  of  the  muscle  to  be  covered  by  it.  It 
is  applicable  to  amputations  of  the  fore-arm,  and  is  almost 
imperatively  called  for  in  cases  of  diseased  thickening  of 
the  integiunents,  which  we  find  difficult  to  retract,  or 
rather  to  evert. 

The  number  of  vessels  requiring  ligatures  in  amputa- 
tions varies  gi'eatly.  In  amputation  of  the  thigh,  from 
two  to  eight  or  more  may  be  requu-ed.  But  whatever  be 
the  number,  it  is  indispensable  to  the  early  and  well- 
doing of  the  case,  that  all  bleeding  be  stopped  before  the 
stump  be  finally  closed.  When  the  main  arteries  ai-e  Cme  iu 
tied,  the  tourniquet  should  be  removed,  and  the  bleeding  tileding! 
of  the  vessels  encouraged.  Eveiy  surface  of  the  divided 
muscles  and  integuments,  and  eveiy  fissiu-e  between  them, 
shoTild  be  carefully  examined ;  if  it  be  determined  to 
bring  the  edges  finally  together  on  the  completion  of  the 
operation,  every  bleeding  vessel  should  be  tied.  But 
when  the  tendency  to  bleed  from  minute  vessels  is  con- 
siderable, when  we  are  compelled  to  resort  to  the  use  of 
the  tenacuhmi  instead  of  the  forceps,  and  to  tie  a  portion 
of  muscle  with  eveiy  artery,  it  is  often  necessary  to  adopt 
the  expedient  of  applymg  a  mass  of  lint,  wet  or  dry,  to 
the  open  stump,  to  convey  the  patient  to  bed,  and  to 
postpone  the  closure  of  the  integument  until  all  hsemor- 
rhage  has  ceased. 

After  a  long  operation,  by  which  the  patient  has  become  Exposure  of 
a  good  deal  exliausted,  it  is  better  to  place  him  at  rest,  the  stump  to 
and  to  expose  the  stump  to  the  contact  of  air  for  an  horn- 
or  two,  by  which  the  entire  aiTest  of  the  bleeding  will  be 
insured,  than  to  persevere  in  the  examination  for  bleed- 
ing vessels.  The  necessity  which  too  frequently  occiu-s 
of  opening  a  stump,  in  consequence  of  haimorrhage  re- 
curring after  it  has  been  closed,  requires  that  the  greatest 
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care  be  taken  to  tie  every  bleeding  vessel  before  this  final 
act  be  completed ;  and  esi^ecially  is  this  rule  important, 
in  cases  in  which  the  integuments  are  united  by  suture, 
the  necessary  re-application  of  which  is  both  painful  and 
injurious. 

By  some  operators  the  suture  is  invariably  applied  as 
the  immediate  agent  of  union  of  the  opposite  edges  of  a 
stump  ;  and  it  has  great  advantages.  The  additional 
pain  created  by  then-  introduction,  if  the  needle  be  of 
moderate  size  and  in  good  condition,  is  not  great,  for  pain 
itself  is  comparative ;  and  in  cases  in  which  a  patient 
may  have  objected  to  the  use  of  chloroform,  or  in  which 
its  influence  may  have  proved  ineffectual,  or  become 
Advantage  exhausted,  the  lesser  pain  merges  in  the  greater.  The 
oi  sutuie.-.  gy^^jjpg  jg  certain  agent  in  insuring  the  exact  apposition 
of  the  two  opposite  surfaces  ;  and  this  is  an  important 
consideration,  and  less  likely  to  be  effected  with  nicety 
by  means  of  plaster,  if  the  integuments  are  Jlabhy,  or  have 
been  left  in  qiixmtity  dispropoi^tionately  great  to  the  rest 
of  the  stump.  Again,  sutiu-es  are  more  easily  removeable 
on  the  first  or  after  dressing  of  the  stump,  than  plaster, 
which  requires  the  limb  to  be  raised  from  the  bed  for 
that  purpose,  to  the  great  distress  and  suffering  of  the 
patient. 

Plaster  Notwithstanding  these  advantages,  in  those  cases  of 
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preferable,  amputation  m  which  the  integuments  are  well  adapted  to 
the  muscles,  and  also  to  each  other,  and  also,  in  which 
the  line  of  junction  of  the  integuments  is  made  vertically, 
and  not  horizontally,  so  that  the  stump  may  be  dressed 
without  disturbing  the  limb,  supposing  the  patient  to  be 
placed  on  his  back,  I  should  place  my  rehance  on  the 
employment  of  good  plaster,  if  either  agent  be  employed 
singly,  the  great  merit  of  which  consists  in  the  unifonn 
pressure  it  affords  to  the  stump.  By  such  pressiu-e,  all 
the  parts  composing  it  are  kept  in  exact  contact,  and 
the  liability  to  suppurative  action  prevented.  Still  the 
presence  of  one  or  two  sutures  in  the  centre  of  the  line 
does  not  preclude  the  use  of  plaster,  and  the  two  agents 
may  be  often  combined  with  advantage,  but  mider  all 
circumstances  in  which  we  feel  secui-e  on  the  subject  of 
secondary  haemorrhage,  moderate  pressure  is  desu-able. 
But  such  pressure  is  not  to  be  obtained  by  means  of 
rollers,  or  bandages,  or  apphcatious,  repeatedly  doubled 
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about  the  stump,  imitating  the  duplicatures  that  invest 
an  ancient  mimimy.  The  appliances  should  be  most 
simple. 

Hsemorrhage  into  the  cavity  of  the  stimip  is  denoted  Hsemo- 
by  local  pain,  heat,  a  sense  of  distension,  and  the  oozmg 
of  blood  fi-om  the  intervals  of  the  sutm-es.  As  soon  as 
this  condition  is  observed,  the  sutm'es  or  plaster  should 
be  removed,  the  stump  opened,  and  the  evil  remedied, 
either  by  applying  a  ligatiure  to  the  vessel,  if  discover- 
able, or  by  exposing  the  stump  for  a  time  to  the 
contact  of  cold  air.  The  presence  of  coagula  would 
prove  fatal  to  union  by  the  first  intention,  and  would 
protract  the  patient's  recovery  to  a  period  of  weeks. 
Under  any  circumstances  this  evil  should  be  avoided  if 
possible. 

A  few  words  may  be  not  unprofitably  written  on  the 
subject  of  the  tourniquet.  The  application  of  the  prin- 
ciple on  which  the  tourniquet  is  employed,  is  as  old  as 
surgery.  It  consists  in  the  adoption  of  pressvu-e  made 
around  the  limb  from  which  blood  is  flowing  from  the 
vessels  containing  it.  Nor  is  the  instniment  now  in 
geuei'al  use  one  degi-ee  improved  in  principle  upon  that 
which  is  resorted  to  by  any  casual  passer-by,  who  employs 
his  handkerchief  for  that  purpose,  to  arrest  bleeding  from 
an  accidental  wound,  notwithstanding  the  discovery  of 
the  circulation  by  Dr.  Harvey,  or  the  more  recent  de- 
velopment of  anatomical  knowledge,  in  later  times.  But  Principle  of 
the  same  apparatus  is  yet  generally  employed,  although  tomniquet 
the  great  discovery  of  the  circulation  of  the  blood  pro-  ^i^d- 
clauned  to  the  world  the  important  fact  that  any 
instrument,  whether  a  tourniquet,  bandage,  or  gird  of 
any  kind,  employed  to  compress  the  main  arteiy  of  a 
hmb,  while  under  the  operation  of  the  knife,  as  elfectually 
precludes  the  return  towards  the  heart  of  all  the  blood 
circulating  below  it,  as  it  arrests  the  cuiTcnt  flowing 
towai-ds  the  lunb  thi-ough  the  arterial  channels.  In  fact, 
in  the  act  of  removing  an  extremity,  aU  the  blood  in  the 
venous  system  of  the  hmb  is  necessarily  sacrificed,  so 
long  as  we  rely  on  the  agency  of  indiscriminate  and 
universal  pressure.  It  is  an  argument  of  Uttle  value, 
that  which  justifies  the  loss  of  the  blood  circulating 
through  the  extremity,  as  belonging  to  that  extremity, 
for  however  indispensable  may  be  the  blood  to  the 
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functions  of  any  part,  yet  the  blood  has  higher  and 
even  more  important  relations  with  the  centre  of 
the  circulation  than  with  any  remote  part  of  the 
body ;  such,  indeed,  as  involve  the  maintenance  of  func- 
tions incidental  to  life  itself.  The  common  tourniquet 
precludes  the  return  to  the  centre  of  any  part  of 
the  venous  blood  circulating  below  it,  and  the  loss  of 
this  blood  to  the  heart  is  as  important  as  that  of 
arterial  blood ;  less  so  to  the  part,  but  even  more  so  to 
the  system. 

Although  the  loss  of  blood  consequent  on  an  amputa- 
tion is  rarely  felt  by  the  system  after  entire  recovery,  as 
we  find  by  the  tendency  in  persons  who  have  sustained 
this  operation  to  gi'ow  fat,  yet  the  immediate  conse- 
quences of  loss  of  blood  are  always  more  or  less  severely 
felt  during  the  period  of  treatment,  and  particularly 
where  the  hsemon'hage  has  been  great.  It  is,  therefore, 
the  immediate  and  not  the  remote  consequences  that  ai-e 
to  be  avoided,  if  possible. 

An  instrument  that  would  compress  the  main  artery, 
while  at  the  same  time  it  would  leave  the  bulk  of  the 
limb  fi'ee  to  admit  the  return  of  the  venous  blood,  has 
long  been  a  desideratum  in  surgeiy,  and  such  an  instra- 
ment  I  have  used  with  advantage.  A  considerable  arrest 
in  the  direct  channel  of  the  venous  circulation  must 
necessarily  take  place  fi'om  the  proximity  of  the  cliief 
vein  to  the  artery,  whether  in  the  thigh  or  arm  ;  but 
a  large  part  of  the  substance  of  the  limb  is  left  by 
this  tourniquet  uncompressed  and  free.  This  object 
has  of  late  years  been  attempted  in  the  construction 
of  the  Itahan  tourniquet,  which  has  the  disadvantage 
of  insecm'ity,  and  also  that  it  cannot  be  so  appUed 
as  to  compress  the  artery  against  the  bone,  by  which 
means  alone  can  the  pressmre  obtain  a  fii-m  base  to  act 
against. 

The  tourniquet  which  beai'S  my  name,  but  is  the 
invention  of  my  son,  my  house  sm-geon  at  St.  Bai-tholo- 
mew's  Hospital,  is  composed  of  two  semicircles,  one  of 
which  fits  into  the  other  by  running  in  a  groove.  Each 
half  is  fixed  by  a  spring  catch  to  the  other,  and  may  be 
enlarged  or  reduced  at  will,  to  any  size  requu-ed  for  the 
thigh  or  upper  arm.  When  required  for  application  to 
the  thigh,  the  cii"cle,  which  is  made  to  open,  to  admit  of 
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its  application  around  the  limb,  is  drawn  out  to  its 
fullest  size.  In  the  centre  of  each  semicircle  is  the  pad 
for  pressure  and  counterpressure,  the  former  being  pro- 
vided with  the  ordinary  screw.  The  pads  are  made 
small,  in  order  to  include  as  little  surface  in  the  pressm-e 
as  is  compatible  with  the  safe  application  of  the  instru- 
ment. When  employed  for  a  lesser  limb,  the  arm  for 
example,  or  the  thigh  of  a  child,  the  circle  is  lessened 
to  the  required  size  by  raising  the  lateral  springs,  and 
pressing  the  outer  half  or  semicircle  downwards  upon 
the  inner  one,  by  which  the  lai-ge  circle  is  converted 


into  one  of  smaller  size,  the  alteration  being  obtained 
by  the  introduction  of  two  hinges  in  each  half  of  the 
instiTunent. 

I  have  found  this  tourniquet  exceedingly  efficient  in 
its  avoidance  of  the  objections  to  that  commonly  used, 
and  equally  so  in  its  power  of  an-esting  arterial  h£emo- 
rrhage.  It  is  also  especially  applicable  to  cases  requiring 
pressm-e  for  the  treatment  of  aneurism,  being  less  irksome 
and  painful  to  the  patient  when  worn  for  a  considerable 
time.  The  circulation  in  the  main  artery,  which  is  the 
only  one  demanding  compression,  and  for  which  purpose 
alone,  indeed,  the  instrument  is  worn,  is  thoroughly 
arrested,  while  the  collateral  vessels  ai-e  unaffected,  and 
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the  cm-rent  of  blood  in  the  venous  system,  except  that 
of  the  chief  vein,  wliich  is  in  close  proximity  with  the 
artery,  is  altogether  uninten-upted. 


AMPUTATION  AT  THE  SHOULDER-JOINT. 

The  removal  of  the  upper  extremity  at  the  articulation 
between  the  humeras  and  scapula,  is  happUy  a  rare 
operation,  and  can  only  be  justified  in  cases  either  of 
severe  laceration  of  the  limb,  involving  the  structure  so 
close  to  the  joint  as  to  preclude  the  possibility  of 
obtaining  a  flap  sufficiently  large  to  cover  the  bone,  if 
sawn  off  below  the  joint,  or  from  disease,  involving  the 
humerus  close  to  the  head  of  that  bone.  This  example 
of  amputation,  like  that  of  the  hip-joiut,  presents  this 
peculiarity,  that  it  possesses  the  material  for  a  large  flap, 
to  cover  a  smaU  exposed  bone.  The  difficulty  consists 
in  the  liability  to  retain  too  large  rather  than  too  small 
Muscular  a  flap  of  soft  parts ;  but  the  objection  to  investing  the 
^''P'         socket  with  muscle  instead  of  integument  only  does  not 
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apply  so  rigidly  to  this  form  of  amputation  as  to  others  ; 
and  considering  that  the  glenoid  cavity  is  placed  poste-  . 
riorly  or  internally  with  respect  to  the  acromion,  which 
projects  beyond  it,  it  is  necessaiy  that  we  avail  om-selves 
of  the  muscular  structure  around  the  joint,  for  the 
pm-pose  of  a  pad  to  fill  up,  in  some  degTee,  the  vacant 
space  caused  by  the  removal  of  the  head  of  the  bone. 
Many  forms  of  operation  have  been  suggested  and  prac- 
tised by  various  surgeons  for  the  amputation  of  the 
upper  extremity  at  the  head  of  the  humerus.  I  shall 
content  myself,  however,  with  the  description  of  two 
only,  one  consisting  of  a  single,  the  other  of  a  double 
flap. 

Before  operating  on  the  shoulder-joint,  the  surgeon 
should  ascertain  that  he  has  means  at  hand  to  arrest  the 
circulation  through  the  axillary  artery  and  its  branches. 
This  is  effected  by  pressm-e  on  the  subclavian  trunk  as  it 
passes  over  the  first  rib,  above  the  clavicle  ;  and  as  it  is  " 
impossible  to  apply  a  tourniquet  in  this  position,  the 
charge  of  the  artery  is  consigned  to  a  competent  assistant, 
who  should  ascertain,  by  repeated  trials,  that  he  has  the 
power  to  an-est  the  flow  of  blood  through  the  artery,  both 
in  the  elevated  and  in  the  depressed  position  of  the 
clavicle.  As  the  immediate  agent  of  pressure,  Mr. 
Guthi-ie  and  other  eminent  military  surgeons  have  em- 
ployed the  handle  of  a  tourniquet,  or  a  boot-hook  well 
padded  with  lint.  The  pressure  should  be  commenced 
at  the  moment  ai-terial  blood  issues  freely  from  the 
wound,  and  continued  throughout  the  operation.  The  Efficient 
force  requii-ed  is  not  very  great,  even  in  the  elevated  ^^j^eusaWe. 
position  of  the  clavicle  ;  and  as  the  operation  occupies 
but  little  time  in  its  execution,  there  is  no  excuse  for 
the  negligent  performance  of  this  important  duty.  If 
the  pressm-e  be  found  sufficient,  and  the  assistant  express 
confidence  in  his  power  of  persistent  pressure,  during  a 
period  of  at  most  two  or  three  minutes,  the  thumb  is 
the  best  agent  to  be  relied  on,  as  less  likely  to  move 
from  its  position  upon  the  artery  ;  and  for  this  purpose 
the  assistant  should  stand  behind  the  patient,  employing 
his  left  thumb  for  the  right  artery,  letting  the  palm 
and  fingers  of  the  hand  fall  over  the  chest,  and  vice 
versd. 

Various  forms  of  this  amputation  have  been  adopted 
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Flap  of  the 
delcuid. 


Dimensions 
of  flap. 


Arm  forced 
from  the 
socket  by 
adsistaut. 


by  Le  Dran,  Larrey,  Dupuytren,  Guthrie,  Hennan,  and 
Lisfranc.  The  merit  of  the  operation  consists,  first,  in 
the  con-ect  adaptation  of  the  flap  to  the  sui-face  exposed, 
and,  second,  to  its  rapid  performance.  The  more  frequent 
plan  adopted,  and  perhaps  the  most  simple  for  a  young 
operator,  consists  in  making  a  flap  of  the  deltoid  muscle 
of  sufiicient  size  to  cover  the  entire  joint. 

The  patient  is  seated  in  a  chair,  with  his  trunk  sup- 
ported by  means  of  a  sheet  passed  round  the  body,  and 
fixed  to  the  chair.  If  possible,  his  head  should  incline 
backwards  on  a  pillow,  and  the  position  be  rendered  as 
fixed  as  possible,  otherwise  he  will  inevitably  slide  down- 
wards while  under  the  action  of  chloroform.  This  object 
wiU  be  attained  by  the  additional  support  afforded  by  a 
sheet  passed  round  the  legs,  and  attached  to  the  chair. 
The  joint  being  carefully  sm-veyed,  the  outline  of  a  flap 
of  sufficient  dimensions  should  be  marked  upon  the  skin, 
giving  a  breadth  above,  of  about  fom-  inches,  and  gi-adu- 
aUy  diminishing  below,  to  that  of  two  inches.  The 
summit  of  the  arch  should  not  be  less  than  three  inches 
and  a  half  from  the  acromion  process.  This  flap  will  be 
found  sufiicient  to  cover  the  exposed  sm-face  without 
tension. 

The  arm  should  be  extended  at  nearly  a  right  angle 
with  the  body,  and  firmly  supported  by  an  assistant. 
The  deltoid  and  integuments  should  be  grasped  in  the 
left  hand  of  the  operator,  and  an  ordinary  cathn,  some- 
what narrow  in  the  blade,  and  not  less  than  about  nine 
inches  in  length,  should  be  introduced  through  the  centre 
of  the  muscle,  forming  an  incision  which  wiU  correspond 
with  the  line  akeady  marked  on  the  integuments.  The 
lower  half  of  the  incision  should  be  first  completed, 
and  then  the  upper  half ;  which  is  to  be  effected  by 
forcing  the  knife  more  deeply  towards  the  joint,  and 
underneath  the  muscle.  The  joint  is  opened  from 
above  by  an  incision  made  into  it,  and  the  humems 
should  then  be  raised,  like  a  lever  of  the  first  order,  on 
the  hand  of  the  assistant,  supporting  it  near  to  the 
axilla.  This  part  of  the  operation  should  be  well  exe- 
cuted. This  movement  will  tend  to  force  the  head  fi-om 
its  socket,  and  to  render  tense  the  insertions  of  the  vai-ious 
muscles  connected  to  it.  The  operator  may  now,  if  neces- 
sary, change  liis  position  to  the  opposite  side  of  the  ai-m, 
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and  passing  the  catlin  round  the  head,  which  is  yet 
raised  by  the  .assistant,  he  cuts  tkrough  all  the  structures 
below,  nearly  in  a  straight  line  into  the  axilla,  leaving  a 
lower  and  lesser  flap,  of  not  more  than  about  an  inch  in 
length.  In  this  last  incision  the  main  arteiy  will  be 
divided,  and  it  must  be  secm-ed  immediately.  Four  or 
five  ligatiu-es  will  probably  be  required,  or  even  more. 
The  bleeding  being  fully  arrested,  the  flaps  should  be 
imited  by  fom-  or  five  sutures,  and  a  large  mass  of  cotton 
wool  applied  over  the  enth'e  stump,  by  three  or  four 
broad  strips  of  plaster. 

The  double-flap  operation  was  first  imdertaken  by  Double-flap 
Dupuytren,  and  is  best  executed  with  a  short  amputating  °p®'^''"°"- 
knife.  A  line  should  be  marked,  commencing  rather  in 
front,  but  immediately  below  the  acromion  process,  and 
carried  downwards,  inclined  backwards  across  the  posterior 
margin  of  the  axilla,  nearly  into  the  centre  of  that  cavity. 
The  second  line,  commencing  at  the  same  point  from 
which  the  first  line  arose,  pursues  a  similar  course  down- 
wards and  inwards,  across  the  inner  border  of  the 
axilla,  to  meet,  or  neai-ly  to  meet,  the  fonner.  These 
flaps  should  be  ample,  but  not  in  excess ;  and  when 
the  lines  are  drawn,  the  surgeon  will  be  able  to  form  a 
tolerably  correct  opinion  as  to  their  sufiiciency,  or  other- 
wise. 

The  patient  should  be  seated  on  a  chair,  as  in  the 
former  case,  and  his  position  secured  by  a  sheet  passed 
around  his  body,  and  either  held  by  an  assistant,  or  fixed 
to  the  back  of  the  chair.  The  arm  should  be  raised  to 
nearly  a  right  angle,  and  held  firmly  by  an  assistant. 
The  operator  having  previously  marked  on  the  skin  the 
lines  he  intends  to  follow,  introduces  the  point  of  the 
knife  below  the  acromion,  and  makes  his  posterior  flap, 
which  includes,  with  the  integuments,  nearly  the  entire 
substance  of  the  deltoid  muscle.  The  flap  being  held 
upwards  by  the  siu-geon,  or  by  an  assistant,  the  muscles 
inserted  mto  the  greater  tubercle  are  rapidly  divided, 
and  the  joint  is  opened  posteriorly  and  superiorly.  By  ne-id  forced 
then  forcmg  the  arm  across  the  patient's  chest,  the  head  "^ek^r''" 
of  the  bone  is  thrust  out  of  the  glenoid  cavity,  and  fully 
exposed  to  the  eye.  The  surgeon  now  changing  his 
position,  if  in  the  case  of  the  right  arm,  from  the  outer 
to  the  inner  side  of  the  arm,  passes  the  knife  across  the 
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inner  side  of  the  head,  and  follows,  as  nearly  as  possible, 
the  inner  line,  by  dividing  the  flap,  which  is  opposed  to 
that  already  made  ;  care  being  taken  that  the  arm  be  not 
di-awn  too  forcibly  from  the  body  while  the  last  portion 
of  this  incision  is  being  made.  I  am  rather  inclined  to 
make  this  second  flap  from  the  skin  inwards  ;  partly  from 
the  occasional  difficulty  of  passing  the  knife  through  the 
joint,  and  partly  because  I  think  a  more  certain  measure 
may,  by  such  a  proceeding,  be  taken  of  the  requisite  flap. 
The  axillary  artery  should  be  immediately  tied.  It  wiJl 
be  found  behind  the  coraco  brachialis  muscle, 
sure  ouThe  ^oth  in  this  and  the  former  operation,  a  mass  of  cotton 
loint.""  °  wool  should  be  applied  over  the  flap,  when  united  by 
suture,  to  effect  steady  and  uniform  pressure  of  the  flaps 
against  the  bone ;  and  supposing  all  bleeding  to  be 
arrested,  nothing  wifi  more  fuUy  contribute  to  an  early 
and  healthy  cicatrization. 

The  above  operations  require  comparatively  little 
anatomical  knowledge.  If  the  incision  through  the  in- 
teguments be  con-ect,  all  that  remains  is  the  division 
of  aU  the  structru-es  that  suiTOund  the  joint.  It  is  a 
coai'se  operation,  and  does  not  admit  of  any  great  de- 
gree of  skill  or  dexterity.  Bold  cutting  is  its  greatest 
requisite. 

Of  these  two  forms  of  amputation  at  the  scapulo- 
humeral articulation,  neither  is  very  preferable  to  the 
other.  Perhaps  the  single  flap  is  the  simpler  operation, 
and  somewhat  easier  of  execution.  I  think  an  objection 
may  be  urged  to  a  single  flap  of  magnitude,  when  two  can 
be  obtained  to  unite  in  the  middle ;  for,  if  it  be  necessary 
to  re-open  the  stmnp,  we  disturb  the  divided  parts  less  by 
separating  a  double  flap  formed  by  two  portions  of  the 
integument  and  muscle,  than  by  raising  up  the  entire 
single  flap.  I  should  say  on  the  whole  that  the  double 
flap  operation  was  the  preferable  one,  if  done  well,  but  it 
Avoid  is  rather  more  difficult  of  accomplishment ;  and,  in  either 
flap*^'^"*^^'  °^        I  ®^      h&ye  flaps  of  too 

great  size,  though,  of  course,  not  so  gi-eat  or  impardonable 
an  error  as  to  have  made  them  insufficient  to  meet  with- 
out tension  or  efibrt. 
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AMPUTATION  OF  THE  HUMERUS  IMMEDIATELY  BELOW 
THE  HEAD  OF  THE  BONE. 

This  is  a  more  difficult  operation  to  execute  than  that 
of  amputation  at  the  shoulder-joint ;  but  it  possesses  the 
advantage,  when  practicable,  of  retaining  the  head  of  the 
bone  as  a  support  to  the  deltoid  muscle.  By  this  means,  Retains  the 
the  rotundity  of  the  shoulder  is  in  a  degree  preserved ;  shouiden^^ 
but  not  perfectly  so,  because  it  must  be  recollected  that 
the  divided  deltoid  has  a  veiy  limited  function  restored 
to  it,  and  this  muscle  wiU  gi-adually  waste  in  form  and 
substance,  and  display  the  outline  of  the  acromion  pro- 
cess, from  which  it  arises.  Beyond  this  weak  argument 
in  its  favour,  I  am  inclined  to  prefer  the  former  operation. 
Amputation  below  the  head  requires  the  application  of 
the  same  means  of  ari'esting  the  circulation  by  pressure 
of  the  axillaiy  artery,  unless  the  application  of  a  compress 
of  lint,  placed  high  up  in  the  axilla,  and  secm'ed  by  the 
band  of  the  tom-niquet  over  the  acromion,  as  recom- 
mended by  Mr.  Guthrie,  in  his  work  on  Gunshot  Wounds, 
suffice  for  this  pm-pose. 

The  patient  should  be  seated  as  before  ;  but  his  head 
and  body  must  be  well  supported  in  the  manner  described 
in  the  last  operation.  Either  a  flap  or  circidar  operation 
may  be  undertaken,  and  of  the  two,  the  foi-mer  is  prefer- 
able. The  arm  being  extended,  the  double  flap  is  made  Doubie-flap 
with  a  small  amputating-knife,  in  the  same  manner  as  in 
the  double-flap  operation  upon  the  shoulder-joint,  but 
with  this  diff'erence,  that  it  is  made  two  inches  lower  down 
the  arm;  the  knife  being  first  introduced  at  that  distance 
below  the  acromion,  and  carried  round  the  outer  side  of 
the  arm,  dividing  the  muscles  that  constitute  the  margms 
of  the  axilla,  close  to  then-  insertion.  The  axillary  artery 
should  be  secured  prior  to  the  separation  of  the  bone.  It 
would  be  better  to  employ  a  linen  retractor,  for  the 
pui-pose  of  protecting  the  soft  parts  from  injmy  from  the 
saw,  especially  if  it  be  requisite  to  divide  the  bone  very 
close  to  its  head. 

Sutiires  will  be  required.  Cotton  wool  in  abundance, 
and  strips  of  plaster,  to  effect  sufficient  pressm-e  on  the 
surface  of  the  stiimp. 

In  the  circular  operation,  the  subclavian  beiue  com-  Circular 

<=>  operation. 
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pressed  above  the  clavicle,  the  integuments  may  be  divided, 
as  in  other  operations  of  this  kind.  The  line  selected 
should  be  calculated  by  the  necessities  of  the  case.  If 
it  be  intended  to  divide  the  bone  immediately  below  the 
head,  this  cu-cular  incision  should  commence  at  a  distance 
of  four,  or  four  mches  and  a  half,  below  the  acromion, 
and  the  integmnents  reflected  upwards,  including  a  portion 
of  the  deltoid  muscle,  which  will  give  substance  to  the 
flap.  In  order  to  prevent  the  margins  of  the  axillary- 
cavity  carrying  the  skin  too  widely  off  the  bone,  the  arm 
should  now  be  considerably  depressed,  the  reflection  of 
the  skin  completed,  and  the  muscles  divided  as  high  as 
possible  down  to  the  bone  ;  the  axiUaiy  artery  tied,  and 
the  bone  sawn  asimder ;  a  linen  retractor  being  employed 
to  draw  up  the  axillaiy  muscles.  The  line  of  union  of 
the  flap  may  be  determined  by  the  selection  of  the 
moment.  It  is  unimportant  whether  vertical,  transverse, 
or  oblique. 


AMPUTATION  AT  THE  MIDDLE  OF  THE  UPPER  ARM, 

In  selecting  the  form  of  amputation  most  appropriate 
to  this  situation,  it  must  be  recollected,  that  the  biceps 
muscle  is  usually  veiy  prominent  on  the  inner  side  of  the 
arm,  and  especially  so  in  the  working  man.  This  fact  is 
unfavourable  to  the  flap  operation,  in  which  it  is  obviously 
desirable  that  the  mass  of  muscles  should  be  tolerably 
equal  in  substance  all  around  the  limb,  but  it  is  not  an 
insuperable  objection,  and  the  operation  is  often  performed 
Unsuitable  with  succcss.  But  unless  executed  with  peculiar  skUl, 
double  flap,  and  unless  the  flaps  correspond  in  fonn  with  each  other, 
and  in  size  sufficient,  and  not  more  than  sufficient,  to 
meet  in  apposition  over  the  divided  bone,  no  object  is 
attained  by  its  selection  ;  and,  as  a  general  inile,  the 
circular  operation,  although  requiring  perhaps  half  a 
minute  longer  for  its  completion,  will  be  found  the 
preferable  operation,  as  far  as  relates  to  the  period  of 
convalescence. 

Pressure  on  the  brachial  arteiy  may  be  efi'ected  by  the 
hand  of  an  assistant,  especially  in  an  attenuated  arm,  or 
by  the  common  tourniquet,  applied  as  high  as  possible 
towards  the  axiUa. 
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If  the  circular  operation  be  adopted,  the  separation 
of  the  integuments  should  not  be  made  too  great,  or  the 
flap  wiU  be  imnecessarily  long ;  for  unless  the  ai-m  be 
very  large,  they  may  be  drawn  up  considerably  by  the 
hand,  in  consequence  of  this  loose  connection  to  the  chief 
muscle.  If  the  biceps  muscle  be  unusually  large,  it  Biceps  di- 
should  be  divided  singly,  for  if  included  in  the  common  ■^'•^edsmgiy. 
division,  of  all,  it  is  liable  to  be  pushed  forward  by  the 
knife,  and  divided  obliquely.  By  this  act  we  simplify  the 
division  of  the  remaining  muscles,  we  save  the  skin  from 
liability  to  injury  in  passing  the  knife  round  the  arm 
through  the  muscles,  and  we  can  divide  without  difficulty 
this  prominent  and  insulated  muscle  a  little  higher  than 
the  rest  of  them. 

In  the  flap  operation,  the  half  of  the  integuments  that 
include  the  biceps  should  be  somewhat  longer  than  the 
opposite  one,  but  the  error  of  excess  in  quantity  is,  of  the 
two,  the  more  probable  one.    Instead  of  making  the  flaps 
by  either  a  vertical  or  a  transverse  incision,  it  is  preferable 
to  make  them  oblique,  by  introducing  the  point  of  the 
knife,  which  should  not  be  of  unnecessary  length,  through  Division  of 
the  centre  of  the  biceps  muscle,  and  giving  a  portion  of  ^"'^P^" 
the  muscle  to  each  flap.    This,  of  course,  supposes  the 
selection  to  be  optional  on  the  part  of  the  operator ;  but 
if  compulsory,  in  consequence  of  the  mutilation  of  the 
parts  below,  any  direction  of  the  flaps  will  suffice,  pro- 
vided a  sufficient  quantity  of  integmnent  be  left  to  cover 
the  exposed  biceps  muscle.    It  is  desirable  to  divide  the  Median 
median  nerve  as  high  up  as  possible.    The  opposite  edges  "hort.''"'' 
may  be  imited  by  two  or  three  sutures,  and  by  adhesive 
plaster. 


AMPUTATION  AT  THE  ELBOW-JOINT. 

This  operation  is  effected  by  the  formation  of  a  single 
flap,  obtamed  from  the  front  of  the  fore-arm  ;  but,  as  it 
is  obvious  that  there  is  great  disproportion  between  the 
thickness  of  the  structures  on  the  anterior  and  those  on 
the  posterior  aspect,  so  some  modification  of  the  flap  ordi- 
narily made,  must  be  resorted  to.  If  the  olecranon  pro- 
cess of  the  uhia  be  removed,  and  the  fact  of  the  insertion 
of  the  triceps  muscle  into  it  forms  but  an  indifferent 
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reason  for  the  employment  of  the  saw,  inasmuch  as  the 
functions  of  that  muscle,  referring  solely  to  the  fore-arm, 
orthickness        ^^tally  destroyed,  the  thickness  of  the  mass  com- 
of  opposite  posing  the  anterior  flap  will  ill  correspond  with  that 
sides.        behind,  by  reason  of  the  proximity  of  the  ulna  to  the 
skin. 

Taking  the  breadth  of  the  condyles  for  om-  guide,  an 
ideal  flap  should  be  made,  of  sufiicient  dimensions  to 
cover  the  broad  extremity  of  the  humerus  when  exposed. 
The  ai-m  should  be  held  or  supported  nearly  in  the 
straight  position  of  the  elbow-joint,  and  the  anterior  flap 
cut  from  the  front,  by  means  of  a  long  and  strong  scalpel, 
introduced  immediately  below  the  farther  condyle,  be  it 
right  or  left,  and  canned  round  the  ami,  terminating  at 
the  condyle  nearest  the  operator, 
thickmss^of  "^^^^  -^^P  should  be  made  by  inclining  the  knife  in  a 
flap.  du'ection  backwards,  through  the  fleshy  substance  in  front 

of  the  joint,  towards  the  summit  of  the  coronoid  process 
of  the  ulna.  When  completed,  it  will  be  found  of  de- 
creasing thickness  from  above  downwards,  the  margin  being 
that  of  about  one-third  of  an  inch.  The  joint  is  now 
opened  in  front,  the  lateral  ligaments  divided,  and  the 
fore-arm  pressed  backwards  with  some  force.  The  pos- 
terior division  of  the  integument  may  either  be  made 
from  the  front  or  from  behind.  If  sufficient  integument 
have  been  obtained  from  the  flap  in  fi-ont,  that  covering 
the  olecranon  may  be  removed  with  the  bone,  or,  if 
necessary,  it  may  be  retained  by  passing  a  long  thin- 
bladed  scalpel  from  the  front  between  it  and  the  bone 
behind,  and  cutting  downwards  close  to  the  back  of  the 
Equality  of  ulna.  But  this  is  a  somewhat  difficult  process.  By 
necessaiy.  means  of  this  description  of  flap,  of  which  I  shall  speak 
more  hereafter,  the  apposition  of  the  two  siu-faces  brought 
into  contact  will  make  some  approach  to  equality  in  size 
and  form.  One  or  two  sutures  should  be  used,  if  the  two 
edges  fail  to  correspond,  but  I  should  place  my  reliance 
on  plaster,  and  on  the  influence  of  its  pressvu'e,  conveyed 
thi'ough  the  medium  of  cotton  wool. 
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AMPUTATION  OF  THE  FORE-ARM  BELOW  THE 
ELBOW-JOINT. 

In  amputation  of  the  fore-arm  it  is,  I  conceive,  always  Retention  of 
desirable  to  retain  as  much  of  the  arm  as  possible.    In  f"''"-'''''"- 
diseases  of  the  wrist-joint  we  remove  the  arm  immediately 
above  it,  while  amputations  higher  up  in  the  fore-arm  are 
executed  for  the  removal  of  disease,  or  required  in  com- 
poimd  fracture.    Whenever  the  option  remains  to  us  of 
selecting  the  point  for  removal,  we  should  keep  in  mind 
the  agency  of  the  muscles  which  severally  influence  its 
movements,  always  retaining,  if  possible,  such  as  may  be 
hereafter  serviceable.    The  movements  of  the  fore-arm 
are  those  of  flexion  and  extension,  and  of  rotation  by  the 
agents  of  pronation  and  supination,  and  all  of  such  agents 
may  become  invaluable  to  the  subject  of  amputation. 
The  muscles  concerned  in  the  actions  of  flexion  and  exten-  ^"'^'j.g''"' 
sion  are  connected  to  the  bones  immediately  below  the 
elbow-joint.    Next  to  these,  on  tracing  the  radius  from 
above  downwards  is  the  lesser  supinator,  which  is  attached 
to  it  in  about  its  upper  third,  and  on  this  muscle  we 
must  chiefly  rely  for  that  position,  because  the  supinating 
action  of  the  biceps,  although  great,  is  confined  to  the 
attitude  of  flexion  of  the  fore-ann.    In  order  to  retain 
the  efiicient  agency  of  the  supinator  brevis  it  must  have 
an  antagonist,  and  following  the  line  of  the  bone  down- 
wards, the  first  agent  of  pronation  is  the  pronator  teres, 
the  msertion  of  which  into  the  radius  occupies  as  nearly 
as  can  be  stated,  the  middle  two  inches  in  the  length  of 
the  bone,  or  rather  less.    If  the  pronator  radii  teres  can 
be  retained  rotation  will  be  perfect,  and  the  mutilated 
ai-m  be  still  applied  to  very  useful  purposes  in  life. 

The  two  operations  most  ehgible  for  this  region  are  the 
circular  and  the  double  flap  of  the  integuments.  The  ^"uWe  flap 
objections  to  the  common  double  flap  are  based  on  the  aUe.""°"' 
proximity  of  the  ulna  to  the  skin  on  the  back  of  the  arm, 
which  renders  difficult  any  correspondence  in  form  and 
substance  between  the  two  opposed  flaps,  and  the  impossi- 
bility of  making  an  exact  junction  of  each  to  that  of  the 
opposite  half.  The  tourniquet  should  be  applied  on  the 
brachial  artery,  half-way  down  the  upper  arm,  care  being 
taken  to  compress  the  artery  upon  the  bone  towards  tlie 
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centre  of  the  limb.  In  the  circular  operation  the  integu- 
ments should  be  reflected  upwards  with  the  knife,  to  the 
extent  of  about  an  inch  or  less  all  round  the  limb.  The 
operator  should  be  careful  to  efiect  this  purpose  perfectly 
on  the  posterior  aspect  of  the  arm,  this  pai-t  of  the  opera- 
tion being  a  little  more  difficult.  The  second  stage 
divides  the  muscles  with  a  light  hand  down  to  the  level 
of  the  bones,  and  it  is  completed  by  means  of  a  fine  cathn 
introduced  between  them,  and  so  employed  as  to  divide 
all  the  soft  parts  yet  remaining.  By  the  aid  of  a  three- 
tongued  linen  retractor,  the  centre  of  which  is  passed 
through  the  interosseous  space,  the  muscles,  &c.,  are 
drawn  up  with  some  force,  and  the  bone  sawn  asunder  as 
nones  sawn  \ri^  as  possible.    The  bones  should  be  sawn  together 

nn  the  same  f.  ,  .     ,     .  .  , 

plane.  While  on  the  same  plane  ;  ii  posteriorly  in  pronation  the 
saw  wiU  be  held  nearly  vertically,  if  anteriorly,  the  arm 
will  be  forced  back  in  sujjination.  In  either  case  the  com- 
pletion of  the  division  of  the  radius  should  he  first  effected, 
because  the  ulna  having  the  firmer  connection  with  the 
elbow-joint  will  better  bear  singly  the  action  of  the  saw. 

In  making  the  double  flap  of  the  integuments  the 
operator  should  make  a  careful  survey  of  the  arm,  its 
form,  thickness,  &c.  The  flaps  should  be  anterior  and 
posterior.  The  point  of  division  of  the  bones  being  de- 
termined on,  an  arched  line  should  be  drawn  in  front,  from 
the  central  point  of  the  radial  to  the  ulnar  aspect  of  the 
arm,  and  a  corresponding  one  behind.  Commencing  at 
Form  of  the  Starting  point,  the  lines  formed  for  each  arch  should 
flap-  j.yyj^  nearly  longitudinally  along  the  arm,  to  the  extent  of 

about  an  inch,  and  then  curve  almost  suddenly  inwards, 
passing  nearly  transversely  across  the  fore-arm  in  this 
form  ~x  ,  otherwise  the   arches  will  become 

pointed,  and  will  not  coiTespond.  The  depth  of  each 
flap  should  be  about  an  inch,  or  something  more.  These 
two  integumental  flaps  being  separated  up  to  the  line  form- 
ing their  base,  and  drawn  upwai-ds  with  some  force,  even 
beyond  it,  the  muscles  should  be  divided  by  the  circular 
incision,  as  in  the  former  kind  of  operation,  and  the 
operation  completed  by  the  aid  of  the  catlin,  retractor, 
and  saw.  If  this  operation  be  well  executed,  the  stimip  is  in 
all  respects  excellent.  The  flaps  ai-e  united  by  one  or  two 
sutures,  the  necessity  for  additional  pressure  by  means  of 
cotton  wool  depending  upon  the  superabundance  of  integu- 
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ment.  In  amputation  of  the  fore-arm  the  radial  and  ulnar 
ai-teries  will  be  foimd  nearly  in  front  of  the  coiTespondiug 
bones,  and  of  the  two  interossei,  one  upon  the  interosseous 
membrane,  and  the  posterior  half  an  inch  behind  it. 

AMPUTATION  OF  THE  FORE-ARM  WITHIN  THE  LOWER 

THIRD, 

The  objections  urged  in  the  last  subject  against  the  Double  fi 
double  flap,  apply  to  this  locahty  with  increased  force,  {J}"^'''"^''' 
and  the  additional  argument  against  its  applicability  is 
derived  from  the  natiu-e  of  the  structiures  to  be  divided, 
in  which  tendon  so  largely  predominates.  In  the  attempt  Division 
to  divide  these  parts  from  within  outwai'ds,  unless  the  dlffioui't. 
knife  be  in  perfect  condition,  and  the  action  of  the  hand  in 
cutting  be  exactly  equal  to  the  force  requisite,  so  slight  is 
the  resistance  to  the  pressm'e  of  the  knife  afforded  by  the 
tendons,  that  one  or  more  may  separate  from  the  re- 
mainder, and  be  divided  obliquely,  or  at  least  imperfectly  ; 
and  when  the  tendons  have  been  so  detached  and  elon- 
gated, the  fasciculus  connected  with  them  will  not  equally 
retract  with  the  rest  of  the  muscle.  The  consequence  is 
that  the  tendons  require  a  clean  division  higher  up,  and 
this  new  division  becomes  quite  requisite  to  prevent  the 
tendons  doubling  on  themselves  in  the  stump.  The  best 
operation  here,  also,  is  the  flap  of  the  integuments,  which 
should  be  made  in  obedience  to  the  rules  laid  down  in 
the  last  operation ;  the  tendons  and  muscles  may  be 
divided  by  a  circular  incision,  or,  indeed,  it  is  preferable 
to  divide  those  on  each  aspect  of  the  arm  singly  by  a 
straight  sweep  of  the  knife.  If  in  this  object  the  knife  is 
employed  with  a  light  hand,  the  tendons  will  not  be  subject 
to  dislocation,  and  the  incision  will  be  clean  and  perfect ; 
for  it  is  an  important  object  to  keep  the  tendons  out  of  the 
wound  if  possible.  The  arteries  to  be  tied  wiU  be  two,  three, 
or  four  in  number,  generally  two  only  require  hgatm-es. 

AMPUTATION  OF  THE  HAND  AT  THE  WRIST-JOINT, 

This  operation  should  be  performed  by  means  of  the  R"ie  for 
double  flap  of  the  integument  only.    The  starting  point 
consists  of  the  styloid  processes  of  the  radius  and  ulna, 
from  which  an  anterior  and  posterior  flap  are  made,  cor- 
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responding  with  a  line  in  front,  descending  from  the  same 
process  in  a  nearly  longitudinal  direction,  to  the  extent  of 
about  three  quarters  of  an  inch,  and  then  earned  across 
the  wi-ist,  leaving  a  slightly  convex  edge  to  a  coiTespond- 
ing  point  over  the  opposite  bone.  A  similar  flap  should 
be  made  behind,  and  the  integument  reflected  to  the  level 
of  the  articulation,  which  may  be  now  opened,  either  in 
front  or  behind,  by  the  division  of  the  tendons  and  the 
tmfdfedUio  ''^''P^  ligaments.  In  opening  the  joint  and  separating 
taccifurm  the  boues,  cai'e  should  be  taken  not  to  expose  the  articu- 
lar cavity  between  the  radius  and  ulna,  or  the  movements 
of  rotation  will  be  impaired,  if  not  destroyed.  In  cases 
of  mutilation  of  the  hand,  suSicieut  integument  may  be 
obtained,  when  necessary,  from  either  surface  of  the  hand, 
to  invest  the  extremities  of  the  bones.  The  double  flap, 
as  practised  by  M.  Lisfranc,  is,  in  my  opinion,  an  objec- 
tionable operation, 
not.aininp  When  circumstances  render  it  necessaiy  to  remove  the 
useless.  cntu'e  hand,  there  can  be  no  advantage  in  retaining  the 
carpal  bones,  which  are  insusceptible  of  movement  on 
the  radius,  excepting  through  the  agency  of  muscles, 
whose  insertions  are  beyond  it.  There  is,  indeed,  one 
excejjtion  to  this  fact ;  viz.,  in  the  flexor  carpi  ulnaris, 
inserted  in  the  piziform  bone.  But  this  insertion  into 
a  single  bone  can  be  inoperative  to  good,  supposing  the  hand 
to  be  removed  at  the  distal  surfaces  of  the  carpal  bones, 
and  amputation  at  the  wrist-joint  has  less  objections  than 
Bursal  that  at  the  latter  articulation.  One  objection,  quite 
expufed  worthy  of  notice,  consists  in  the  almost  certain  expo- 
sure, in  the  carpo-metacaq^al  operation,  of  the  bm-sal 
cavity  underneath  the  flexor-tendons.  This  cavity,  sur- 
rounded by  firm  and  incompressible  parietes,  viz.,  the 
annular  ligament  and  the  bone,  which  is  of  large  size, 
remains  patent,  and  may  become  inconvenient  as  a 
secreting  surface. 

In  mutilations  of  the  hand  and  fingers,  it  is  often 
practicable  to  retain  one  or  more  fingers,  which  become 
hereafter  incalculably  valuable  to  the  patient.  When 
such  mutilations,  therefore,  present  themselves,  and  they 
ai'e  unhappily  common  enough  in  hospital  jDractice,  and 
in  all  manufacturing  districts,  the  sm-geou  shoidd  pause, 
and  after  carefully  studying  the  consequences  of  the 
Kotain       injury,  should  determine  on  the  practicability  of  retaining 
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any  one  or  more  fingers,  or  even  a  portion  of  a  finger,  every  frag- 
It  is  impossible,  imless  under  such  experience  as  necessity  ™aud.  °^ 
alone  can  realise,  to  say  to  what  purposes  such  an  append- 
age to  the  hand  may  not  be  applied.  It  would  appear 
that  the  effects  of  habit  and  education  have  no  definite 
bounds,  and  that  the  resources  of  ingenuity,  stimulated 
by  the  necessities  of  life,  are  boundless  in  then*  number 
and  infinite  in  their  variety ;  and  among  the  occasional 
triumphs  of  the  operating  surgeon,  there  are  few  that 
more  redound  to  the  credit  of  his  art,  than  that  due  to 
his  skill  and  entei-prise,  in  preserving  miimpaired  a  single 
extremity  of  a  mutilated  hand. 

In  considering  the  necessities  of  amputation  of  one  or 
more  fingers,  we  must  be  influenced  by  the  general  injiuy 
sustained.  A  compound  fractm-e  of  a  single  finger  does 
not  justify  its  removal,  imless  we  have  evidence  of  injury 
to  its  tendons,  or  to  its  vessels  and  nerves  ;  but  the  same 
extent  of  injury  sustained  by  two  or  more  fingers  may 
justify  amputation.  If  the  wound  has  extended  into  the 
palm,  and  torn,  or  otherwise  disorganised  the  structures, 
or  infiltrated  its  tissiies  with  dirt,  amputation  of  the 
distal  extremity  of  the  cai-pus  may  become  necessary.  If 
it  be  determined  to  make  an  eff'ort  to  preserve  one  finger 
out  of  the  four,  it  will  not  be  advisable  to  remove  the 
metacarpal  bones  at  the  carpal  joint,  but  to  saw  them 
off  as  low  down  towards  the  fingers  as  is  compatible  with 
the  injury  done. 

Of  the  five  fingers,  the  thumb  is  less  frequently  the  Preserve  the 
subject  of  injury,  owing  to  its  gi'eat  mobiHty,  and  it  is  at 
aU  times  an  important  object* to  preserve  it;  and, 
although,  from  the  insulated  form  of  its  connection  with 
the  trapezium,  its  articulation  with  the  carpus  is  not 
necessarily  exposed  to  injuiy,  yet  it  is  safer  to  saw 
through  the  four  metacarpal  bones,  if  practicable,  than 
to  open  the  carpo-metacarpal  joint. 

The  line  of  this  ai-ticulation  may  be  ascertained  by  Une  of 
takmg  the  styloid  processes  of  the  radius  and  ulna  as  ca^l^aiTott 
our  giude,  which  may  be  felt  by  making  firm  lateral 
pressm-e  on  the  carpal  joint,  and  from  their  extremities 
a  transverse  Ime  should  be  drawn  across  the  back  of  the 
hand,  a  finger's  breadth  and  nearly  a  half  below  which, 
will  correspond  with  the  line  of  connection  between  tlie 
carpal  and  metacarpal  bones.    If  the  injvuy  sustained  by 
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the  metacarpal  bones  be  so  close  to  the  articulation  as 
to  render  it  difficult  to  preserve  any  part  of  them,  they 
had  better  be  removed  from  the  carpal  joint. 

AMPUTATION  OF  ALL  THE  METACARPAL  BONES  AT  THE 
CARPAL  ARTICULATION,  EXCEPT  THAT  OF  THE  THUMB. 

The  articulation,  suppose  of  the  left  hand,  determined 
by  the  above  rule,  being  ascertained,  a  line  is  to  be  com- 
menced on  the  ulnai-  side  of  the  hand  in  pronation,  at 
somewhat  more  than  an  inch  below  the  styloid  process, 
and  continued  downwards  in  this  aspect  for  a  full  inch 


in  length.  This  line,  which  should  then  be  carried  across 
the  hand,  in  a  shght  curve,  formed  towards  the  roots  of 
the  fingers,  should  ter&inate  opposite,  about  the  middle 
of  the  metacarpal  bone  of  the  thumb,  and  at  about  an 
inch  from  the  centre  of  the  bone,  when  in  abduction. 
From  the  extremity  of  this  line,  a  second  line  should  be 
di'awn,  on  extending  the  thumb,  across  the  fold  of  integu- 
ment that  connects  it  to  the  index  finger,  which  should  be 
caiTied  round  the  thmnb  to  its  palmar  surface,  dividing 
this  fold  considerably  nearer  to  the  index  than  to  the 
thumb,  and  continued  two  inches  in  length  on  this 
suiface,  parallel  to,  and  at  a  distance  of  full  one 
inch  and  three  quarters  from  the  doreal  siuface  of  its 
metacarpal  bone.  A  third  line,  somewhat  convex  from 
this  point,  shovdd  be  formed  across  the  palm  to  the  ulnar 
aspect,  to  join  the  firet  incision. 
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At  the  radial  extremity  of  the  first  of  these  thi'ee 
incisions,  we  must  be  careful  not  to  divide  the  tendon  of  be  avoided, 
the  extensor  secundi  intemodii  poUicis  muscle  ;  and  at  the 
termination  of  the  second  incision,  we  must  be  equally 
cai-eful  not  to  divide  imnecessai-ily  the  upper  half  of  the 
muscles  constituting  the  ball  of  the  thumb  ;  this  second 
incision  should  be  so  made  as  to  leave  ample  integument 
to  cover  the  metacarpal  bone  of  the  thumb.  That  which 
winds  aroimd  the  thumb  should  pass  deeply  through  the 
muscles  down  to  the  metacarpal  bone  of  the  index  finger. 
The  flaps  on  the  dorsal  and  palmar  aspect  need  contain 
nothing  but  integument  cut  fairly  down  to  the  tendons 
both  in  front  and  behind.  The  tendons  may  be  divided 
in  a  straight  line  across  the  joint,  which  should  be  opened 
on  the  dorsal  aspect ;  and  to  effect  this,  the  hand  may 
be  forced  forwards  in  flexion.  The  order  or  stages  of  the  Commence 
operation  should  be,  first,  the  dorsal  flap  made  and  re-  pogterioi- 
fleeted,  then  at  once  to  expose  the  line  of  the  articulation,  flap, 
and  then  to  proceed  with  an  incision  round  the  thumb, 
and  finally  the  palmar  flap.  The  reason  to  be  assigned 
*  for  this  order,  is  to  enable  the  operator  to  rectify,  by  his 
final  flap,  any  imperfection  due  to  the  firet. 


AMPUTATION  OF  THE  THUMB  AT  THE  CARPUS. 

The  point  of  articulation  between  the  metacarpal  bone 
and  the  trapezium,  is  to  be  found  a  finger  s  breadth  and 
a  half  below  the  styloid  process  of  the  radius.  The  line 
of  the  proposed  division  commences  about  half  an  inch 
above  this  joint,  towards  the  carpus,  and  may  be  well 
represented  by  a  loop  of  string  encirchng  the  thumb 
loosely,  and  employed  for  the  purpose  of  drawing  forcibly 
the  thumb  backwards  in  abduction.  The  knot  of  the 
loop  will  then  coiTespond  with  the  little  fossa  formed  on 
the  dorsal  aspect  of  the  thumb  by  the  tendons  of  the 
extensor  primi,  and  secundi  intemodii  poUicis  muscles. 
The  thumb  should  be  forcibly  abducted,  and  being  held  ^ine.of 
in  this  position  by  the  operator,  a  long  scalpel  should  be 
passed  down  close  along  the  front  of  the  articulation  of 
the  head  of  the  metacarpal  bone  with  the  first  phalanx, 
commencing  at  the  fold  of  the  integuments.  This  incision 
should  be  made  closely  along  the  bone,  and  of  about  one 
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inch  in  length.  Each  end  of  this  incision  should  then 
be  brought,  by  a  gentle  sweep  round,  to  the  dorsum  of 
the  bone,  and  approaching  each  other,  should  meet  on  tlie 
metacarpal  hone,  about  half  an  inch  below  the  joint  from 
Avhich  the  thumb  is  to  be  removed,  and  carried  heyond 
the  joint  in  a  straight  line.  The  extensor  tendons  being 
divided,  the  articulation  may  be  opened,  and  the  re- 
mainder of  the  muscles  detached  from  the  bone  in 
bending  it  forwards.  If  the  first  incision  be  carried  lower 
down  than  the  length  indicated  before  the  line  be  in- 
clined backwards,  an  insufficient  covering  of  integument 
may  follow. 


AMPUTATION  OF  THE  LITTLE  FINGER  AT  THE  CARPAL 

JOINT. 

Rule  for  the  This  Operation  corresponds  very  much  with  that  of  the 
j"'"''  last  described.  To  ascertain  the  situation  of  the  joint, 
we  may  take  the  tubercle  on  the  back  of  the  ulna  as  oui" 
guide,  wliich  is  more  prominent  than  the  styloid  process 
of  that  bone.  Below  the  tubercle,  measure  one  inch  and 
a  half  along  the  direction  of  the  little  finger,  and  we 
make  a  sufficiently  close  approximation  to  the  joint. 
Apply  the  same  loop  of  string  or  flexible  wire  around  the 
finger,  but  smaller  than  that  applied  around  the  thumb, 
so  that  the  incision  along  the  upper  or  carpal  half  of  the 
metacarpal  bone  shall  be  single  ;  in  other  words,  the 
sides  of  the  loop  should  gradually  converge  and  meet 
Line  of  in-  about  half  way  down  the  bone.  For  the  operation  the 
cision.  finger  should  be  di-awn  inwards,  and  a  narrow  and  long- 
bladed  scalpel  passed  close  to  its  inner  side,  along  the 
bone,  to  the  extent  of  about  an  inch.  The  ends  of  this 
incision  should  then  be  brought  round  with  a  gradual 
sweep  on  to  the  ulnar  surface,  and  continued  singly  above 
the  articulation.  The  muscles  and  tendons  should  be 
separated  from  the  bone,  and  the  articulation  opened, 
care  being  taken  not  to  injure  that  of  the  second  finger, 
and  the  bone  be  then  detached.  The  same  operation  will 
apply  to  the  removal  of  either  the  index  or  little  finger 
from  its  metacarpal  bone.  We  shoidd,  however,  recollect, 
that  the  head  of  the  metacarpal  bone  is  large,  and  re- 
quires an  ample  quantity  of  integument  to  cover  it. 
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AMPUTATION  OF  THE  SECOND  OR  THIRD  FINGERS. 

The  point  of  articulation  between  the  first  phalanx  of 
the  fingers  and  their  metacarpal  bones,  is  palpable  enough 
on  the  dorsal  aspect  of  the  hand.  In  order  to  find  the 
corresponding  points  on  the  palmar  surface,  we  may  take 
nearly  an  inch  along  the  palm  for  the  middle  and  ring 
fingers.  While  amputating  the  fingers,  we  frequently  Removal  of 
remove  also  the  head,  and  about  one  inch  of  the  shaft  metacarpal 
of  the  metacarpal  bone  that  supports  it.  This  addition  bone, 
to  the  operation  retains  for  the  hand  some  approach  to 
its  original  form,  and  removes,  in  some  degree,  the  defor- 
mity incidental  to  the  loss  of  a  finger.  But  before  its 
removal  the  surgeon  should  ascertain  the  nature  of  the 
piu-suits  of  the  individual,  inasmuch  as  that  the  integrity 
of  the  palm  may  be  more  valuable  to  him  than  the 
absence  of  deformity.  It  is  not  suggested  that  the 
sm-geon  should  consult  with  the  patient  on  the  proposed 
removal  of  the  head  of  the  metacai-pal  bone,  but  that 
he  should  simply  ascer- 
tain the  nature  of  his 
occupation  before  remov- 
ing it,  and  form  his  best 
judgment  on  the  expedi- 
ency of  doing  so.  This 
operation  requires  some 
nicety  in  its  execution. 
The  line  of  division  of 
the  parts  is  well  defined 
by  a  loop  of  string,  of 
three  inches  in  length, 
when  drawn  tightly.  To 
each  opposite  end  of  this 
loop  attach  a  piece  of 
string,  and  place  the  loop 
over  the  finger,  di-awing 
the  ends  tight  on  the 
palmar  and  dorsal  sm-- 
face,  and  this  loop  will 
indicate  the  line  to  be 
divided   by  the  knife. 

The  instrument _  employed  should  be  a  scalpel,  rather 

While  making  each  section  with 
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the  knife,  the  corresponding  finger  should  be  drawn 
asunder,  on  one  side  at  a  time.  If  the  middle  finger  be 
the  subject  of  amputation,  the  index  should  be  drawn 
from  it,  and  the  knife  introduced  close  to  the  finger  to  be 
removed,  cutting  down  to  the  articulation ;  the  blade  is 
then  to  be  inclined  with  a  cui-ve  backwards,  corresponding 
with  the  Une  of  the  cord,  and  continued  for  three-quarters 
of  an  inch  along  the  centre  of  the  metacarpal  bone,  and 
in  like  manner,  completed  in  front  to  the  mesial  line  only. 
The  opposite  section  should  be  made  in  the  same  manner 
as  the  former,  while  drawing  asunder  the  ring  finger,  the 
tendons  divided  high  up,  and  the  bone,  when  cleaned  of 
its  interossei,  divided  by  the  bone  forceps,  held  vertically. 
Occasionally  an  artery  may  require  a  ligature,  but  not 
generally.  A  roUer  applied  round  the  palm  of  the  hand 
is  often  sufficient  for  the  purpose  of  bringing  the  cut 
edges  together ;  but  if  lateral  pressure  does  not  effect 
this  important  object  with  precision,  one  or  two  sutures 
on  either  surface  may  be  resorted  to. 

AMPUTATION  OF  THE  FINGERS  AT  THE  ARTICULATION 
OF  THE  PHALANGES. 

Four  kinds  of  operations  are  occasionally  performed 
for  this  purpose.  The  first  has  the  flap  made  from  the 
back ;  the  second,  from  the  front  surface  ;  the  third, 
takes  a  flap  from  both,  and  the  fourth  is  made  with 
lateral  flaps. 

Doi-saiflap.  If  a  flap  be  made  from  the  dorsal  sm-face  of  the 
phalanx  to  be  removed,  it  should  be  ample  in  size,  for 
the  exposed  head  of  the  bone  is  larger  than  it  appears. 
The  point  of  a  scaljiel  is  introduced  down  to  the  bone, 
beginning  at  the  middle  of  the  lateral  aspect  of  the 
finger,  and  carried  downwards,  first,  longitudinally,  and 
then  almost  transversely,  nearly  as  low  as  half  way  down 
the  phalanx.  This  flap  is  to  be  reflected  up  to  the  joint. 
The  finger  is  then  bent,  and  the  joint  opened,  the  lateral 
ligament  divided,  and  the  knife  passed  straight  thi'ough 
the  opposite  skin,  the  posterior  flap  being  sufficiently  long 
to  cover  the  end  of  the  bone. 

Painmr  flap.  The  second  operation  is  executed  by  passing  a  thin- 
bladed  knife  straight  thi-ough  the  joint  from  behind 
while  in  a  state  of  flexion.     As  soon  as  this  can  be 
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effected,  the  edge  of  the  knife  is  turned  forwards  and 
earned  along  the  front  surface  of  the  bone,  to  the 
extent  of  three-quarters  of  an  inch,  when  the  edge  is 
again  turned  downwards,  and  cuts  its  way  out.  This  is 
the  most  rapidly  executed  operation  of  the  foui",  but  is 
rather  more  difficult  of  performance  in  this  manner  than 
either  of  the  others. 

This  operation  may,  however,  be  executed  with  far  ^^^^^^ 
greater  facility  by  making  the  flap  before  the  cavity  of 
the  joint  is  opened.  For  this  purpose  the  finger  should 
be  extended,  and  the  blade  of  the  knife  introduced  across 
the  finger,  close  below  the  bones  constituting  the  joint, 
and  cari'ied  forwards  to  the  extent  of  thi-ee-quarters  of 
an  inch  in  a  large  male  hand,  and  then  passed  through 
the  skin.  The  finger  being  now  bent,  the  joint  is  opened 
behind,  and  the  operation  completed  by  a  few  move- 
ments of  the  knife.  Ten  seconds  will  suffice  for  its 
completion. 

The  third  operation  consists  of  an  anterior  and  poste-  Double  flap 
rior  flap.  These  flaps  should  each  be  formed  before  the 
joint  is  opened,  and  be  made  of  sufficient  size  to  meet  in 
the  centre  of  the  head  of  the  phalanx,  and  both  should 
be  made  from  the  skin  inwards,  instead  of  cutting  out,  as 
in  the  last  operation. 

The  same  remarks  apply  to  the  operation  with  lateral 
flaps. 

In  removing  the  last  phalanges  of  the  fingers,  the 
second  plan  of  operation  becomes  imperative,  from  the 
proximity  of  the  nail. 


AMPUTATION  AT  THE  HIP-JOINT. 

This  operation  comprises  perhaps  the  largest  and  the 
most  dangerous  eff'ort  made  by  the  surgeon  for  the  pre- 
sentation of  human  life,  and  among  the  most  advanced 
steps  m  the  onward  march  of  human  daring.  Although  Gene, 
amputation  at  the  hip-joint  is  an  operation  of  which  the  (^tai 
fatal  result  largely  predominates  over  success,  yet  cases 
occur  on  the  field  of  battle,  and  occasionally  in  hospital 
practice,  in  which  the  experiment  is  a  justifiable,  and 
almost  a  compulsory  one  on  the  part  of  the  surgeon. 
Ihe  warrant  for  the  resort  to  this  frightful  alternative  is 
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found  in  such  disorganisation  or  destruction  of  the  limb, 
to  within  a  few  inches  of  the  joint,  as  precludes  the  possi- 
bility of  amputation  below  it. 

In  no  other  part  of  the  human  body  in  which  ampta- 
tion  is  performed,  is  it  so  indispensable  that  the  necessities 
of  the  case  be  clearly  established,  for  this  is  not  a  question 
of  mutilation,  but  a  question  of  death,  and  the  life  of  the 
subject  probably  hangs  on  the  decision  of  the  surgeon. 
Two  points  of  consideration  should  occupy  his  mind ; 
first,  the  necessity  of  the  operation ;  and,  secondly,  the 
mode  of  its  performance,  on  which  latter  question,  I  con- 
ceive, the  probability  of  failm'e  or  success  will  greatly 
turn.  What  are  the  necessities  of  the  case  ?  What 
extent  of  injury  will  justify  the  resort  to  it  1  Certainly, 
nothing  short  of  such  destruction  of  parts  as  will,  in  all 
professional  and  scientific  probabihty,  lead  to  the  death 
of  the  individual  without  it.  Severe  compound  fracrture 
actually  involving  the  head  of  the  bone  or  the  acetabulum. 
Comminuted  fracture  of  the  bone  by  a  musket-ball,  ex- 
tending up  to  the  joint,  coupled  with  extensive  injury 
to  the  muscles  and  integuments  below  it ;  large  bony 
tumours,  or  incurable  disease  of  the  femur.  It  is,  indeed, 
the  last  resource  of  the  surgeon.  Anatomical  knowledge 
of  the  joint  and  its  appurtenances  is  indispensable  to  a 
sound  opinion,  as  it  is  equally  indispensable  to  the 
proper  perfoiTuance  of  the  operation  by  the  surgeon.  He 
should  fix  his  attention  on  the  situation  and  relations  of 
the  head  of  the  bone,  and  aU  the  salient  processes  around 
it ;  he  should  study  the  component  structiu-e  of  the 
material  about  to  form  the  investing  covering  to  the 
exposed  pelvis.  Possibly,  on  more  careful  inquiry,  it 
may  appear  that  amputation  below  the  trochanter  wiU 
answer  eveiy  purpose,  and  an  operation  of  less  danger 
may  be  substituted. 

But  modern  surgeiy  has  many  resources  short  of  the 
removal  of  the  entire  limb  at  the  joint,  for  diseases  which 
at  an  earlier  date  were  supposed  to  justify  it ;  and  it  is 
rarely,  except  in  cases  of  extreme  injury  from  violence, 
that  it  can  be  justifiable.  Whenever,  then,  we  hear  of 
the  frequent  resort  to  amputation  at  the  hip-joint  by  any 
individual,  we  may  ask,  without  suspicion  of  a  wrong 
intention  on  his  part,  whether  aU  the  alternatives  to  such  an 
operation  were  exhausted  before  the  resort  to  it  was  made. 
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This  operation,  which  is  of  French  design,  although  Two  ope- 
first  executed  in  England,  like  that  of  all  the  larger  joints, 
requu-es  for  its  efficient  performance  not  less  than  two 
operators,  for  the  duty  of  the  assistant  is  so  important, 
and  so  indispensable,  as  to  place  his  functions  almost  on  a 
par  with  those  of  the  principal.  It  is  his  duty  not  simply 
to  hold  the  limb,  but  to  employ  its  various  movements  of 
rotation,  abduction,  &c.,  to  the  end  of  determining  the 
du-ection  and  the  extent  of  the  incisions.  He  has  the 
power  in  his  hands  of  usefully  promoting,  and  equally  of 
thwarting  the  designs  of  the  principal,  and  an  entu-e 
unanimity  should  prevail  between  them,  the  result  of 
previous  agi'eement.  In  all  the  vaiieties  of  the  operation,  pressure  on 
the  circulation  through  the  external  iliac  artery  is  arrested  ii'''<=  artery, 
by  pressure  against  the  bone  by  means  of  a  lai-ge  compress 
of  lint  upon  which  the  closed  fist  of  a  strong  assistant 
shoidd  be  pi-essed  with  considerable  force. 

The  compress  shoidd  be,  at  least,  as  large  as  the  body 
of  a  lumbar  vertebra,  and  if  wetted,  will  be  less  hable  to 
shp.  The  larger  this  compress  and  the  more  general  and 
obtuse  the  pressm-e,  the  higher  can  it  be  applied  on  the 
artery.  The  weight  of  the  body  shoidd  be  employed  in  com- 
pression, and  not  the  muscidar  agents  of  the  arm  alone. 
There  is  no  necessity  for  active  pressure  imtd  the 
muscles  are  divided. 

The  operation  which  has  been  commonly  resorted  to 
by  surgeons,  both  civil  and  military,  is  that  of  the  double 
flap.  Success  has  attended  them  in  the  proportion  of 
about  one,  in  four  or  five  cases.  This  fatality  is  not  Cause  of 
explained  by  reference  alone  to  the  formidable  character  ^^'^''ty- 
of  the  injuries  received,  because  it  has  been  equally  great 
in  the  deliberate  amputations  of  the  hmb  for  chronic 
disease.  It  owes  this  fatality  to  its  magnitude,  to  the 
enormous  exposure  of  surface,  coupled  with  loss  of  blood 
mevitable  to  the  division  of  so  many  and  so  large  vessels; 
for  this  loss,  although  not  necessarily  great  compared  to 
the  bulk  of  the  limb  removed,  is  positively  so  when 
superadded  to  the  shock  on  the  nervous  system,  incidental 
to  the  separation  of  so  large  a  portion  of  the  frame  from 
the  remainder.  The  evil  of  this  large  exposure  of  surface  circular 
can  best  be  met  by  the  circular  division  of  the  muscles,  ^'^'T" 
and  I  entirely  concur  in  the  opinion  of  many  authorities  ^ 
of  the  highest  eminence  in  this  countiy,  that  under  aU 
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permissible  circumstances  the  flap  operation  should  be 
entu-ely  superseded  by  the  circular  one,  so  far  as  relates 
to  the  muscles ;  I  mean,  whenever  permissible  by  the 
condition  of  the  structm-es  around,  and  mutilation  in 
most  shapes  will  more  generally  militate  against  the  flap 
than  against  the  circular  operation.  The  flap  operation 
of  the  integuments  with  the  circular  division  of  the 
muscle,  is,  in  my  opinion,  the  most  suitable  operation  for 
the  hip-joint,  ensuring  a  sufficient  amount  of  integument 
obtainable  from  any  part  of  the  circumference  of  the 
thigh,  supposing  partial  mutilation  to  have  occmred, 
exposing  the  smallest  possible  surface  of  the  muscular 
system,  while  it  guards  against  excessive  haemorrhage  by 
the  transverse  division  of  the  large  vessels  that  supply  the 
limb.  But  it  is  impossible  to  lay  down  rules  that  shall 
not  be  subject  to  numerous  exceptions.  The  most 
apparently  suitable  operation  when  performed  on  the 
dead  subject,  may  prove  the  least  applicable  in  any 
given  case.  Any  form  of  operation  may  become  imperative 
for  the  occasion,  the  double  flap  in  all  its  varieties  of 
relation  to  the  aspect  of  the  limb,  the  circular,  or  the 
composite,  or  flap  of  the  integuments. 

The  depth  of  the  joint,  and  the  complete  muscular 
investment  of  the  bone,  will,  at  all  times,  attach  some 
uncertainty  to  the  extent  of  the  injury  sustained  by  the 
bone,  supposing  it  fractured.  The  injm-ed  parts  may, 
probably,  he  entirely  got  away  by  sawing  the  shaft  of  the 
bone  below  the  trochanter  minor,  instead  of  removing  the 
head  from  the  socket,  and  it  is  a  desirable  proceeding,  if 
Amputation  practicable.  Cceteris  paribus,  the  removal  of  the  shaft 
below  tro-  below  the  trochanter  minor,  is  preferable  to  excision  of 
ferabie.  the  head ;  but  much  consideration  is  due  to  the  difficulty 
of  effecting  this  separation,  and  to  the  time  occupied  in 
the  undertaking,  the  difficulty  of  applying  the  saw  without 
injury  to  the  already  divided  parts,  and  which,  if  applied, 
must  add  something  to  the  time  akeady  occupied  in  the 
operation.  Larrey,  Velpeau,  and  other  authorities  chiefly 
of  the  French  school,  are  unfavoiu'able  to  this  attempt. 
I  consider  it  a  desirable  end  to  achieve,  if  j^racticable  ; 
but  it  should  be  fully  vmderstood  to  require  a  previous 
design,  because  the  flaps  that  would  be  suitable  to  amputa- 
tion at  the  joint,  would  be  insufficient  for  this  latter 
operation. 
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A  few  words  on  the  anatomy  of  the  articulation  may- 
be useful.    The  head  of  the  femm-  revolves  in  the  aceta- 
bulum immediately  below  Poupart's  ligament,  nearly  at 
its  centre.    The  position  of  the  head  is  perceptible  on 
pressure  of  the  fingers  during  rotation  of  the  hmb,  at  a 
distance  of  less  than  an  inch  beneath  the  skin.    From  the 
head  of  the  bone,  the  neck,  an  inch  and  a  half  in  length, 
extends  downwards  and  outwards  to  the  shaft,  at  an 
angle  of  135°,  or  a  right  angle  and  half    The  shaft  is  Relation  nf 
continued  upwards  in  a  straight  direction,  to  the  extent  ^°s^^^"*^™ 
of  above  an  inch,  to  form  the  trochanter  major  covered 
superiorly  on  its  outer  surface  by  the  integument  only. 
The  trochanter  major  extends  upwards  nearly  to  the  level 
of  the  head.    The  trochanter  minor  Hes  behind  the  inner 
side  of  the  neck,  two  inches  lower  down  the  thigh  than 
the  middle  of  a  line  drawn  transversely  firom  the  tro- 
chanter major  to  the  centre  of  the  head.    The  salient 
points  of  the  pelvis  may  be  distinctly  felt,  viz.,  the  anterior 
superior,  and  inferior  spines,  the  spine  of  the  pubes,  and 
tuberosity  of  the  ischium.    The  joint  is  invested  in  front  Relation  of 
by  the  psoas  and  iliacus  muscles.    The  fleshy  mass  on  muscles 
the  inner  side,  is  formed  by  the  pectinseus,  three  adduc- 
tors, and  gracilis,  on  the  outer  side  by  the  three  glutei, 
and  behind  by  the  flexors  of  the  leg,  semitendinosus,  &c., 
and  by  numerous  smaller  muscles,  applied  closely  on 
the  back  of  the  joint,  performing  the  office  of  rotators 
outwards.     The  tuber  ischii  projects  inferiorly  nearly 
three  inches  lower  down  the  Hmb  than  the  spine  of 
the  pubes  in  fi-ont.    The  obturator  or  thyroid  foramen, 
therefore,  in  the  horizontal  position  of  the  body,  looks 
upwards,  and  the  knife  of  the  operator  of  the  double 
flap,  may  enter  it  without  difficulty.     The  head  and 
neck   are    surrounded  by   a   strong   fibrous  capsule, 
and  the  head  is  further  connected  to  the  cavity  ;  the 
ligamentum  teres,  attached  around  the  notch,  extending 
to  its  base. 

The  femoral  artery  takes  a  straight  direction  down-  Femoral 
wards,  over  the  inner  third  of  the  head  of  the  bone, 
and  at  the  point  of  its  division  by  the  knife,  is  placed 
dbout  an  mch  to  the  inner  side  of  the  shaft  of  the 
bone. 

M.  Larrey  tied  the  femoral  artery  before  proceeding  to 
amputate.    This  proceeding  is  justly  objected  to  by  all 
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reflecting  surgeons,  among  whom  the  name  of  Abernethy 
stands  prominent. 

Double  Flap  Operation,  hy  Larrey. —  The  patient  is 
placed  horizontally  at  the  bottom  of  a  bed  or  table,  of  a 
convenient  height.  As  already  stated,  the  femoral  artery 
is  first  tied  above  the  origin  of  the  profunda.  A  long 
straight-pointed  knife  is  plunged  vertically  through  the 
thigh,  close  to  the  inside  of  the  neck  of  the  bone,  and 
carried  downwards  along  the  bone,  and  then  through  the 
muscles  and  integuments,  to  the  sm-face.  This  inner  flap 
contains  the  femoral  arteiy  and  vein.  The  flap  being 
raised  by  an  assistant,  the  joint  is  to  be  exposed  and 
opened,  and  the  ligamentum  teres  cut  asimder.  The 
head  being  dislocated,  the  knife  is  again  introduced 
along  the  outer  edge  of  the  acetabulum,  and  the 
second  flap  made  by  cutting  downwards  and  outwards, 
between  the  trochanter  major  and  the  skin.  This  part 
of  the  operation  will  be  much  facilitated  by  the  thigh 
being  greatly  abducted  by  the  assistant,  who  at  the  same 
time  forces  the  head  and  trochanter  from  the  outer  skin. 
The  flaps  should  not  be  too  large. 

The  same  Operation  by  Lisfranc. — This  dexterous  ope- 
rator introduces  the  knife,  which  is  straight  and  narrow, 
about  an  inch  below  the  anterior  superior  spine  of  the 
iUum,  which  passing  close  to  the  head  of  the  femur,  re- 
appears through  the  limb,  a  little  below  and  on  the  outer 
side  of  the  tuber  ischii.  He  thus  cuts  the  flap  from  the 
outer  side,  passing  the  knife  around  the  trochanter,  from 
which  he  sejDarates  the  integuments.  Then,  grasping  the 
mass  of  muscle  on  the  inner  side,  he  again  introduces 
the  knife  in  front,  and  passing  it  close  to  the  neck  of 
the  bone,  the  handle  slojDing  a  little  backwards  towards  the 
abdomen,  to  avoid  the  obtm'ator  foramen,  he  cames  it 
through  the  limb  to  the  point  of  termination  of  the  first 
incision.  He  then  divides  along  the  bone  to  the  extent 
of  two  inches,  or  more,  and  cuts  tln-ough  the  mass  to  the 
skin.  If  practicable,  the  fingers  of  an  assistant  shovdd 
follow  this  incision  as  quickly  as  possible,  to  compress  the 
femoral  artery  before  it  is  divided.  The  joint  is  then 
opened  on  the  inner  side,  the  limb  being  abducted,  and 
the  remaining  soft  parts  divided.  The  line  of  junction 
of  these  flaps  will  be  oblique,  from  above  downwards  and 
inwards. 
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Mr.  Guthrie's  operation  is,  I  conceive,  a  great  improve- 
ment on  both  the  methods  above  described,  for  reasons  I 
have  ah-eady  stated,  while  on  the  subject  of  flap  opera- 
tions in  general ;  viz.  the  difl&culty  of  calculating  with 
precision  the  necessary  size  of  the  flaps,  when  made  by 
incision  from  within  outwards.  In  order  to  obtain  exact- 
ness of  quantity  in  these  flaps  great  experience  is  required ; 
and  few  men  possess  this  experience,  or,  it  is  to  be 
hoped  for  the  cause  of  scientific  sm-geiy,  are  likely  to 
obtain  it. 

It  may  be  well  to  remind  young  operators,  that  in 
estimating  the  relative  merit  of  an  operation,  that  of 
rapidity  of  execution  falls  far  short  of  the  gi'eater  merit 
of  safety  ;  and  the  question  of  safety  can  only  be  deter- 
mined by  the  more  frequent  recovery  from  one  form,  than 
of  that  from  another  form  of  operation.  To  adopt  an 
operation  merely  because  it  is  executed  with  eclat,  is  to 
sacrifice  the  interest  of  our  patient  to  an  ungenerous  and 
very  morbid  love  of  notoriety.  Delicacy  of  manipulation  Rapidity 
takes  the  lead  of  rapidity,  in  actual  merit.  Rapidity  ^at°ess 
in  the  performance  of  the  flap  operation,  one  of  its 
greatest  merits,  requh'es  a  knife  of  peculiar  make,  which 
does  not  form  a  part  of  the  material  of  eveiy  amputating 
case. 

The  size  and  form  of  a  flap  can  be  far  better  deter- 
mined by  an  incision  commencing  in  the  skin  and  carried 
downwards,  than  by  one  made  in  the  opposite  direction, 
.  viz.,  by  transfixing  the  limb  ;  and  hence  the  improvement  Flap  from 
of  Mr.  Guthrie's  operation  for  amputation  of  the  femiu-  at  ^^^^^rd^ 
the  hip-joint,  the  result  of  great  military  experience  on 
the  field  of  battle.  This  operation  consists  of  two  flaps 
made  through  the  skin,  commencing  four  fingers  breadth, 
in  a  du-ect  line,  below  the  superior  spine  of  the  ilium  ; 
and  continuing  each  round  to  a  point  below,  and  equally 
distant  from  the  tuber  ischii.  The  integuments  having 
retracted,  the  muscles  are  divided  obliquely  upwards  to 
the  jomt,  which  is  opened,  as  in  the  former  operations. 

A  pleasmg  variety  of  about  eighteen  operations  for 
removal  of  the  femm-  at  the  hip-joint  have  been  practised; 
but  I  shall  quote  one  more  only,  which  appears  less 
objectionable,  looking  to  the  result,  although  less  brilliant 
m  the  execution,  than  the  double  flap. 

Mr.  Abernethy's  operation  consisted  in  a  ch-cular  incision 
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of  both  integuments  and  muscles,  made  consecutively 
to  each  other,  as  in  ordinary  amputations.  The  circular 
flap  of  the  integuments  in  this  region  does  not  fonn  so 
good  a  stump  as  may  be  insiu-ed  by  a  double  flap  of  the 
integniments  only ;  but  the  merit  of  this  kind  of  operation 
consists,  not  in  the  division  of  the  integuments,  but  in 
that  of  the  muscles. 

Operation  by  Flap  of  the  Integuments,  and  Circular 
Division  of  the  Muscles. — The  body  of  the  patient,  as  in 
every  form  of  this  operation,  should  be  placed  horizon- 
tally, and  be  well  and  sufiiciently  drawn  down  to  the 
bottom  of  the  table,  to  free  the  limb  in  all  its  movements. 
The  limb  is  to  be  consigned  to  the  charge  of  an  intelligent 
assistant,  whose  actions  wiU  respond  to  every  indication 
Form  of  of  the  principal.  The  femoral,  or  rather  the  external 
artery  °^  '^^^'^  artery,  should  be  kept  under  firm  pressure  agaimst 
the  bone  by  the  means  already  described. 

The  dimensions  of  the  limb  should  be  measm*ed.  The 
circumference  of  a  well-sized  thigh  is  about  twenty  inches, 
and  its  diameter  therefore  about  seven.  The  flaps  fi-om 
the  centre  of  their  arch  to  their  base  should  therefore  be 
full  three  inches  and  a  half  to  four  inches  in  length  ;  but 
it  should  be  recollected  that  they  have  no  projecting 
central  bone  to  invest,  but  rather  that  of  a  flat  surface, 
Form  of  the  ^-nd  f^lso  that  the  circumference  of  the  hmb  is  not  circiilai-, 
limb.  ij^jt  irregular  in  form,  being  flat  in  front  and  projecting 
farther  from  the  centre  in  some  parts  than  in  others. 
The  flaps,  therefore,  should  not  be  made  too  arched,  and 
no  integument  should  be  wasted  at  their  angles  or  points 
of  junction.  Their  proposed  line  shovdd  be  well  calculated 
before  the  operation  is  begun.  The  instrument  employed 
should  be  a  common  strong  amputating  knife  of  the 
largest  size,  tm'ned  up  at  the  end,  and  sharp  to  the  point. 
Form  and  ^hc  first  flap  may  be  commenced  about  one  inch  below 
size  of  flaps,  the  anterior  superior  spine  of  the  ilimn,  and  carried 
straight  down  for  about  an  inch  and  a  half,  and  then 
inclined  inwards,  nearly  following  the  line  of  Poupai-t's 
ligament,  and  about  four  inches  below  it.  Reaching  the 
adductor  longus  muscle,  descending  from  the  os  pubis,  it 
should  be  carried  round  in  a  gentle  curve  to  a  point 
about  two  inches  below  the  tuber  ischii.  The  second 
or  outer  flap  should  cross  the  shaft  of  the  femur  imme- 
diately below  the  trochanter  major,  and  rim  almost  circu- 


AMPUTATION  AT  THE  HIP-JOINT. 


389 


larly  backwards  to  the  same  point  as  the  former.  The 
flaps  being  reflected  high,  the  muscles  may  be  divided 
by  a  circular  sweep,  applied  with  great  force  of  pressure, 
commencing  with  the  adductors  on  the  inner  side,  keeping 
the  knife  close  to  the  bone,  both  at  their  origin,  and  also 
on  the  division  of  the  flexors  of  the  leg  arising  fi-om  the 
tuber  ischii.  The  circle  should  be  completed  in  front, 
when  the  femoral  aitery  will  be  divided,  and  should  be 
immediately  tied,  if  the  pressure  by  the  assistant  fail  to 
an-est  the  htemorrhage.  In  dividing  the  muscles,  the  Requisite 
Umb  shoiUd  be  made  to  foUow  the  application  of  the  J^^fJ^f^'if, 
knife  to  each  surface,  abduced  in  division  of  the  muscles 
of  the  inner  side,  elevated  for  the  flexor  behind,  and 
adduced  for  the  glutei.  The  capsule  being  bared  should 
be  divided  in  front,  the  head  disarticulated,  and  the 
ligamentum  teres  cut  asunder,  during  powerful  abduction 
by  the  assistant,  and  the  arteries  tied  to  the  smallest  size. 
Besides  the  femoral  artery,  three  or  four  vessels  of  magni- 
tude will  require  ligatures,  viz.,  the  obturator,  the  ischi- 
atic,  and  probably  the  external  and  internal  circumflex. 
The  line  of  junction  of  the  wound  will  be  nearly  vertical, 
or  rather  obliquely  inwards.  The  flaps  may  be  united 
by  the  compound  agency  of  sutures,  of  which  three  or  four 
may  be  employed,  and  of  plaster,  and  over  these  a  large 
compress  of  cotton  wool  should  be  applied,  by  means  of 
a  roller  carried  roimd  the  body.  It  would  be  well  to 
leave  the  last  inch  of  the  wound  open  for  the  escape  of 
secretions  from  the  cavity,  to  be  covered  for  the  time  by 
simple  dressing. 

This  form  of  operation  is  less  rapid,  and  therefore  less 
striking  than  the  double  flap  ;  but  it  has  one  great  com- 
pensating merit,  it  is  safer,  and  is  in  reality  more  brilliant, 
if  such  a  term  be  ever  admissible.  The  difficulty  of  dis- 
articulating the  head  of  the  bone,  after  sawing  through 
to  the  shaft,  is  much  increased,  if  the  neck  be  broken. 
Indeed,  it  is  almost  impossible,  under  such  cu-cumstances, 
to  apply  the  saw.  In  such  cases  we  have  no  alternative, 
but  that  of  removing  the  entire  bone  at  once. 
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AMPUTATION  BELOW  THE  TROCHANTER  MINOR. 

In  this  operation  the  same  proceeding  in  reference 
to  the  soft  parts  should  be  adopted  as  in  the  last  opera- 
tion, modified  by  the  circumstance  of  an  increased 
length  of  about  two  inches  and  a  half.  The  same  duty 
will  devolve  on  the  two  principal  assistants,  one  in 
compressing  the  artery  underneath  Poupart's  ligament, 
and  the  other  in  regulating  the  movements  of  the  limb 
conica™°'^*  diu-ing  the  division  of  the  muscles.  The  flaps  being 
now  required  to  meet  at  a  projecting  centre,  formed  by 
the  bone,  should  be  made  a  little  more  conical.  The 
muscles  being  completely  divided,  a  linen  reti-actor  will 
be  required,  and  should  he  applied  deliberately  and  care- 
fully over  the  muscles.  The  division  of  the  femoral 
artei-y  will  be  made  below  the  origin  of  the  profunda, 
which  will  require  at  least  one,  and  possibly  more  addi- 
tional ligatures  in  this  part  of  the  stump. 


AMPUTATION  OF  THE  THIGH. 
Danger  -g  desirable,  in  amputating  the  thigh,  to  save  as 

increasing  '         t    n  -i  i  i  i  • 

from  below  large  a  portion  of  the  limb  as  possible.  Every  additional 
upwards.  j^^j^  bone  is  valuable.  But  it  is  not  only  in  relation  to 
the  utility  of  the  limb  hereafter  that  this  law  is  impera- 
tive, but  it  owes  its  existence  to  the  fact  that  every 
additional  inch  of  bone  removed  above  the  knee,  increases 
the  danger  of  a  fatal  termination.  Almost  as  critical  a 
question  as  that  of  amputation  above  or  below  knee,  is 
that  which  applies  to  the  part  of  the  thigh  selected  for 
division.  The  evidence  of  recovery  from  amputation 
above  and  below  knee,  is  so  conclusive  in  favoiu*  of  the 
latter  expedient,  that  it  should  always  be  resoi'ted  to,  if 
practicable  ;  while,  with  regard  to  the  thigh,  we  have  the 
additional  motive  which  applies  to  the  futm-e  utility  of 
the  limb.  To  understand  this  principle,  we  have  but  to 
observe  the  diff'erent  gait  of  a  person  whose  thigh  has 
been  amputated  immediately  above  the  knee,  and  who 
has  retained  at  least  three  fourths  of  the  bone,  and  that 
of  another,  in  whom  amputation  has  been  perfoiTQcd  at 
the  middle  or  junction  of  the  upper  with  the  middle  third. 
Movoraonts  We  Cannot  but  be  stmck  with  the  easy  natural  move- 
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ments  of  the  oue,  when  contrasted  with  the  lateral  ^^^Pj^^g^JJ* 
writhings  and  contorted  efiforts  at  progression  employed  ° 
by  the  other.  It  has  been  deemed  sufficient  for  the 
pui-pose  of  caiTying  the  thigh  forwards  in  the  act  of 
stepping,  that  the  psoas  and  iliacus  muscles,  as  the  agents 
of  extending  the  limb  forwards,  should  be  alone  retained  ; 
but  this  general  opinion  is  an  erroneous  one,  these  muscles 
not  being  even  concerned  in  that  movement.  The  act  of  Action  of 
flexion  of  the  thigh  is  efiFected  solely  by  the  rectus 
femoris,  of  which  as  large  a  portion  as  possible  shoiild  be 
preserved  to  continue  its  fonner  function.  The  division 
of  the  muscle  does  not  preclude  the  retention  of  its 
office.  It  acquires  a  sufficient  adhesion  to  the  material 
of  the  stump  to  answer  every  useful  pm-pose,  as  an  agent 
of  flexion  of  the  thigh  on  the  pelvis,  although  that  of 
extension  of  the  leg  be  destroyed.  In  the  act  of  walking, 
the  thigh-bone  forms  the  radius  of  a  circle,  and  the  longer 
the  radius,  the  longer  the  step  taken  in  progression,  the 
more  equal  the  movements  of  the  two  limbs  ;  and,  finally, 
the  longer  the  portion  of  the  thigh  retained,  the  greater 
the  facihties  of  applying  the  material  for  artificial  sup- 
port. It  is  very  true  that  it  is  of  no  moment  whether 
the  radius  consists  of  a  living  thigh  and  leg,  or  of  dead 
wood  or  other  material ;  but  it  is  of  every  import  that 
the  rectus  muscle,  which  is  the  sole  agent  by  which  the 
leg  is  put  forwards  in  stepping,  in  what  is  called  flexion 
of  the  thigh,  should  be  retained  of  as  great  length  as 
possible,  that  its  action  may  be  free,  and  sufficient  to 
the  required  pm^ose.  It  is  surprising  that  a  surgeon  of 
the  eminence  of  the  late  Mr.  Liston  should  have  coun- 
selled the  necessity  of  not  sawing  the  bone  below  its 
middle,  "  because  a  long  stump  is  inconvenient  to  a  person 
in  any  walk  of  life." 

The  thigh  is,  perhaps,  more  frequently  amputated  for  Either  ope- 
disease  of  the  knee-joint  than  from  any  other  cause  ;  and  Xabie^' 
it  should  be  removed  immediately  above  the  joint.  Either 
of  the  three  operations  may  be  adopted.  The  bone  is 
well  invested  by  muscle  in  its  whole  extent,  and  the 
opposite  flaps,  be  they  transverse  or  vertical,  will  suffi- 
ciently well  con-espond  m  size  and  form  with  each  other. 
Experience  appears  rather  to  favom-  the  transverse,  in 
preference  to  the  vertical  flap. 

As  I  have  before  remarked,  the  evil  of  amputating. 
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by  transfixing  the  limli  by  double  flap,  consists  in 
the  excess  of  soft  material  left,  and  that  of  the 
wrong  kind.  If  the  quantity  and  size  of  the  flap  be 
sufficient,  and  not  more  than  sufiicient,  this  operation 
loses  much  of  its  objections,  but  in  this  lies  the 
difficulty. 

Different  In  tlie  double  flap,  fomied  by  transfixion,  careful  ob- 
of  thigh"'^  sei"vation  of  the  limb  should  be  previously  made,  and 
equally  ciu-eful  observation  of  its  condition,  whether  of 
firmness  or  of  relaxation.  No  two  stractm-es  can  more 
lai'gely  difffer  than  that  of  the  thigh,  which  is  usually  firm, 
hard,  and  tight,  as  observed  in  a  healthy  condition  of  the 
system  when  amputation  is  required  for  compound  frac- 
ture, and  that  of  softness,  relaxation,  and  tenuity,  caused 
by  the  wasting  of  the  muscles,  which  it  exhibits  after 
protracted  disease.  In  the  former  condition  of  health,  I 
conceive  the  circular  amputation  of  the  muscles  to  be 
most  suitable  to  the  formation  of  a  good  and  efficient 
stump,  while  for  the  latter,  the  double  flap  is  more  appro- 
priate. Whether  the  circular  amputation  of  the  muscles 
be  preceded  by  the  circular  division,  or  by  a  double  flap 
of  the  integument,  is  a  question  of  less  importance,  but, 
as  a  general  rule,  I  prefer  the  latter,  which  seems  to 
combine,  in  a  great  measure,  the  advantages  both  of  the 
circular  and  flap  operation  by  transfixion.  In  transfixing 
the  limb,  whether  by  transverse  or  by  vertical  incision, 
sufficient  material  should  be  left  to  cover  the  bones  and 
to  meet  easily  and  without  tension,  more  than  this  is  an 
Flaps  should  evil  to  be  avoided,  for  reasons  already  given.  In  a 
se'mu^a^'^  healthy  limb  of  eighteen  or  nineteen  inches  in  circmn- 
meter.  ferencc,  the  flaps  should  not  greatly  exceed  its  semi- 
diameter,  and  the  knife  should  be  brought  out,  allowing 
for  the  retraction  of  the  soft  parts  when  divided,  at 
about  foiu-  inches  from  the  base  of  the  ai-ch,  along  the 
hue  at  which  it  was  introduced.  The  soft  parts  should 
be  di'awn  up  by  means  of  a  linen  retractor,  and  the  bone 
sawn  as  high  as  possible,  especially  when  the  muscles  ai-e 
large. 

In  the  perfonnance  of  this  operation,  the  gi-eat  in- 
equality to  which  the  upper  and  lower  flaps  will  be  liable, 
may  be  prevented  by  giving  siipport  to  the  back  of  the 
thigh  by  the  hand  of  an  assistant,  during  the  first  intro- 
duction of  the  knife,  and  the  formation  of  the  anterior 
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flap.    Under  any  ciixumstances  of  direction,  whether  by  Soft  struc- 
vei-tical  or  transverse  flap,  it  is  desirable  to  give  such  gupp^'o'ted! 
support  to  the  soft  structures  as  to  place  the  bone  as 
much  as  possible  in  the  centre  of  the  hmb,  and  to  give 
equahty  to  the  opposing  flaps. 

The  flap  opemtion  should  be  performed  with  a  long, 
pointed,  but  naiTow  knife,  double-edged  at  the  point  only. 
The  circular  operation  requires  a  common  amputating 
knife  of  the  lai-gest  size,  straight  in  the  blade,  with  its 
cutting  edge  tmned  up  to  the  point,  and  also  shghtly  at 
the  handle,  if  the  breadth  of  the  blade  exceed  that  of  the 
handle,  in  order  that  the  extremities  of  the  instrument 
may  be  applied  to  the  surface  on  the  principle  of  the 
saw,  and  not  of  the  wedge.  Of  these  operations  I  prefer 
tlie  double  flap  of  the   integuments,  and   the  circular 


division  of  the  muscles.  The  breadth  of  the  limb  should 
be  calculated,  allowance  being  made  for  the  elastic  recoil 
of  the  mteguments  when  divided.  The  flaps  should  he 
sufficient,  and  not  more  tlian  sufficient,  to  meet  without 
efibrt.  They  should  correspond  in  size,  and  not  be  made 
too  arched.  In  dividing  the  muscles,  the  knife,  imless 
the  thigh  be  of  unusual  dimensions,  should  be  carried 
down  to  the  bone  at  once,  and  this  can  only  be  effected 
by  the  application  of  considerable  force,  great  care  being 
taken  that  the  muscular  mass  behind  the  bone  be  not 
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surest  of 
h;um(j- 
rrhage. 


Single  Inci- 
siou  down 
to  bone. 


pushed  before  the  knife,  but  divided  without  displacement 
from  its  natural  relations  to  the  parts  around.  When 
the  thigh  is  very  large,  the  looser  muscles,  such  as  the 
rectus  sartorius  in  front,  the  biceps,  semitendinosus,  and 
semimembranosus  behind,  may  be  divided  separately,  and 
allowed  to  retract,  before  the  division  of  the  remaining 
muscles  which  are  attached  to  the  bone.  But  this  pro- 
ceeding is  not  very  easy  of  execution,  nor  would  it  be 
possible  to  effect  it  without  considerable  loss  of  time  ; 
and  although  it  might  improve  the  form  of  the  stmnp  to 
the  eye,  I  doubt  whether  by  its  means  a  better  support 
could  be  given  to  the  weight  of  the  body  when  thrown 
upon  it ;  aU  the  arteries  should  be  carefully  secured,  and 
more  particularly  so  in  the  flap  operation,  where  secondary 
bleeding  requires  the  entire  material  of  the  stump  to  be 
displaced,  for  the  purpose  of  discovering  the  bleeding 
vessel.  In  either  operation  sutures  are  advisable,  and  are 
imperative  in  the  double  flap,  and  especially  so  if  the 
flaps  be  left  of  unnecessary  length.  The  remaining  part 
of  the  opposite  surfaces  should  be  carefully  adjusted 
by  means  of  good  plaster,  and  sufficient  pressure  be 
made,  when  the  stump  is  flabby,  to  ensm-e  the  absence 
of  a  cavity  within.  To  prevent  the  consequent 
pain  on  dressing  the  limb,  from  this  too  frequent 
cause  of  suffering,  it  wotdd  be  well  to  have  the  male 
thigh  shaved  before  amputation.  The  patient  should 
be  placed  on  his  back,  and  the  stump  slightly  raised  on  a 
pillow. 

One  other  operation  is  worthy  of  mention,  which  con- 
sists in  the  division  of  all  the  textures  of  the  thigh,  by 
one  single  circular  incision  made  down  to  the  bone.  It  is 
an  old  operation  revived  by  Dupuytren,  and  is  applicable 
to  'the  upper  arm  or  thigh,  when  greatly  reduced  by 
disease.  Under  these  cu-cumstances  sufficient  integtiment 
will  be  left  to  invest  the  muscles  and  the  bone,  provided 
the  assistant  draw  the  integument  up  with  some  force 
before  the  incision  be  made.  I  have  adopted  it  on 
many  occasions.  The  bone  should  be  sawn  as  high  as 
possible. 

The  operation  of  amputation  at  the  knee-jomt  is  a  relic 
of  ancient  surgeiy,  and  is  very  properly  discarded  in 
modem  times,  as  answering  no  good  pui'pose,  tantamount 
to  its  danger. 
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ON  AMPUTATION  OF  THE  LEG. 

Before  proceeding  to  amputate  the  leg,  it  behoves  the  Operation 
sm-geon  to  ascertain  the  position  of  hfe  of  his  patient,  his  pen^g°nt'ou" 
occupation,  and  means  of  resorting  to  such  form  of  arti-  position  in 
ficial  support  as  mechanical  ingenuity  has  devised,  as  a 
substitute  for  the  extremity  removed.  This  substitute 
may  consist  in  the  ordinary  wooden  leg,  or  in  an  artificial 
imitation  of  the  fonner  foot.  For  either  of  such  kinds  of 
support,  the  stump  and  length  of  the  limb  must  be  pre- 
viously rendered  suitable.  If  it  be  intended  that  an 
artificial  foot  be  used,  the  leg  should  be  amputated  as  low 
as  possible,  and  the  removal  of  the  diseased  or  injured 
part  only,  is  all  that  is  justifiable ;  while,  on  the  other 
hand,  such  a  length  of  leg  would  be  veiy  unsuitable,  and 
really  inconvenient  to  a  person  whose  means  in  after  life 
could  provide  no  substitute  but  that  of  the  common 
wooden  leg.  In  the  latter  case,  we  amputate  from  fom-  to 
five  inches  below  the  knee-joint,  being  content  to  retain 
just  so  much  of  the  tibia  as  wiU  rest,  in  flexion  of  the 
knee,  in  a  direct  hue  with  the  condyles  of  the  femur,  on  a 
cushion  of  soft  material ;  beyond  this  the  projecting  leg 
is  an  evil,  being  exceedingly  inconvenient  on  account  of 
its  length,  a  useless  appendage  to  the  rest  of  the  body, 
and  holding  a  kind  of  sinecure  on  the  general  system, 
retaining  all  its  organisation,  and  claiming  its  support, 
but  contributing  nothing  to  the  common  weal  by  its 
laboiu:  or  exertion. 

By  amputating  at  this  distance  below  the  knee-joint,  Action  of 
we  retain  all  the  agents  of  flexion  and  extension  of  the  ^gt^Jl^gd'''*'- 
joint ;  but  all  are  not  equally  sei-viceable,  whatever  a  ""^^ 
superficial  glance  at   their  respective  functions  might 
determine.    In  front  of  the  knee  we  have  the  rectus,  no 
longer  useful  as  an  agent  of  extension  of  the  leg  on  the 
thigh,  restricted  to  the  act  of  extending  the  limb  forwards  in 
progression  ;  whereas,  the  remaming  agents  of  extension  of 
the  leg,  viz.,  the  crurseus  and  vasti,  have  no  office  assigned 
to  them,  m  consequence  of  the  permanent  flexion  of  the 
knee  ;  on  the  other  hand,  the  flexors  of  the  leg  are  para- 
lyzed from  the  same  cause;  and  even  the  secondary 
action  of  the  biceps,  semitendinosus,  and  semimembra- 
nosus,—that  of  supporting  the  trunk  in  the  attitude  of 
stoopmg,— is  rendered  almost  nugatory  by  the  substi- 
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tution  of  a  small  rounded  pillar  for  the  extended  foot. 
Although  the  action  of  a  muscle  may  refer  proximately 
to  the  movements  of  the  joint  below  which  it  obtains  its 
insertion,  its  remote  action  may  be  subservient  to  distant 
parts.  The  condition  of  aU  these  muscles  in  the  neigh- 
bourhood of  the  knee-joint,  is  changed  in  cases  of  amputa- 
tion above  the  ancle,  where  an  artificial  foot  supplies  the 
place  of  that  removed ;  or,  in  other  words,  they  retain 
their  original  functions,  the  majority  of  them  in  power, 
if  not  in  mimber,  influencing  the  movements  of  the 
thigh  on  the  pelvis,  in  addition  to  that  of  the  leg  on  the 
thigh. 

Dispropor-  On  Amputation  in  the  middle  of  the  Calf  of  the  Leg. 
m^cL  to    — P^''*  ^^^J  exhibits  so  great  a  disproportion 

boue.  between  the  muscular  substance  of  its  opposite  sides,  as 
tliis  ;  and,  consequently,  no  ordinary  operation  will  in- 
clude all  the  requisitions  of  a  perfectly  formed  stump. 
Of  the  two  bones,  the  larger,  or  tibia,  occupies  the  ante- 
rior aspect  of  the  limb,  and  is  covered  on  one  of  its 
largest  surfaces  by  skin  only,  along  its  whole  extent, 
while  the  fibula  is  tolerably  weU  invested  by  the  muscles 
ai'ising  from  it.  In  the  circular  operation,  sufficient 
integument  can  be  obtained  to  cover  both  the  bones  and 
the  great  muscle  of  the  calf.  But  should  the  calf  of  the 
leg  be  large,  a  huge  fleshy  mass  is  left  by  the  divided 
muscles  behind  the  bone,  extremely  imsightly,  and  not 
very  readily  healed,  by  reason  of  the  di'agging  of  the 
pendulous  muscles,  which  are  only  partially  connected  to 
the  bone  in  front.  This,  however,  is  the  gi-eatest,  though 
not  the  only  evil  of  this  operation,  and  should  not  be 
urged  beyond  the  bounds  of  a  moderate  objection,  inas- 
much as  that  the  end  of  the  stump,  when  amputation 
takes  place  high  up  in  the  limb,  wiU  probably  not  be 
required  for  support,  as  in  the  case  of  the  thigh ;  and, 
secondly,  that  nature  will  round  the  stump  eventually  by 
the  absoi-ption  of  the  useless  muscles  behind.  The  objec- 
tions to  the  circular  amputation  of  the  leg  at  the  calf, 
are,  therefore,  not  very  great. 

Circular  Amputation. — The  tourniquet  may  be  applied 
on  the  femoral  arteiy,  half-way  down  the  thigh,  cai'e  being 
taken  to  compress  the  vessel  towards  the  centre  of  the 
limb  against  the  bone  ;  or  it  may  be  applied  on  the 
popliteal  artery,  the  screw  of  the  tourniquet  being  fixed 
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over  the  patella.  In  either  case,  about  an  inch  in  thick- 
ness of  the  coil  of  a  roller,  softened  by  a  few  blows  of  the 
heel  on  the  ground,  or  a  roll  of  lint,  should  be  interposed 
between  the  pad  of  the  instrument  and  the  skin  over  the 
vessel.  Supposing  the  circmnference  of  the  limb  to  be  Reflection 
twelve  inches,  the  fii-st  incision  through  the  integuments  ^e^tg^' 
should  be  reflected  back  to  the  extent  of  about  two  inches 
and  a  half,  and  rather  higher  over  the  projecting  bone 
than  over  the  retracting  muscles  behind  it.  The  operator,  Avoid 
standing  on  the  right  side  of  the  limb,  now  endeavom'S  to  ^v^sion. 
divide  all  the  projecting  muscles  by  the  cu'cular  sweep  of 
the  knife.  But  in  this  act  some  tact  is  requisite,  lest  the 
loose  gastrocnemeus  muscle,  being  unconnected  with  the 
bone,  be  pushed  before  the  knife,  and  divided  obliquely. 
A  fine  catlin  introduced  between  the  bones  will  complete 
this  division  of  the  muscles.  A  linen  retractor,  triple- 
tongued,  should  be  employed  to  protect  the  muscles  from 
the  saw,  and  to  expose  the  bone  as  high  as  possible  ;  and 
the  bones  should  be  sawn  together,  by  adapting  the  edge 
of  the  saw  to  both  at  the  same  time.  The  fi-ont  edge 
or  spine  of  the  tibia  may  be  afterwards  removed  to  the 
extent  of  half  an  inch.  The  direction  of  the  cicatrix, 
whether  transverse,  vertical,  or  oblique,  may  wait  on  the 
option  of  the  operator,  and  be  determined  by  the  conve- 
nience of  dressing,  or  by  the  liability  of  the  tibia  to 
exposure  by  after  retraction  of  the  flap. 

Double  Flap  Amputation  at  tlie  Calf. — The  operator 
stands  on  the  right  side.  A  small  anterior  flap  of  inte- 
gument only  is  made  in  front  of  the  tibia,  extending 
outwards  as  far  as  the  fibula,  and  should  be  reflected. 
A  long,  pointed,  narrow  knife,  double  edged  at  the  point, 
is  then  introduced  along  the  posterior  surfaces  of  the  two 
bones,  and  brought  out  on  the  opposite  side  of  the  limb. 
This  posterior  flap  is  then  cut  downwards  from  the  bones 
to  a  sufficient  extent  to  cover  the  end  of  the  stump.  But  Mass  of 
as  the  mass  is  thick,  and  will  require  a  good  deal  of 
integument  to  cover  it,  this  flap  is  usually  made  very 
long.  I  have  seen  it  often  of  six  inches  in  length.  The 
division  of  the  soft  parts  is  completed  by  the  catlin. 
These  edges  are  then  adapted.  Tins  is  a  veiy  objection- 
able operation,  obeying  none  of  the  requirements,  which 
are  imperative  in  flap  operations  elsewhere.  The  bone  Dispropor- 
lies  at  the  side  and  not  in  the  centre,  the  anterior  flap  is  tiouofi'arts. 
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exceedingly  thin,  the  posterior  flap  exceedingly  thick  and 
disproportionate  in  size,  and  this  fleshy  mass  is  brought 
entirely  over  the  ends  of  the  bones,  and  there  is  no  con-e- 
spondence  between  the  flaps  when  attempted  to  be  brought 
into  apposition.  The  thickness  of  the  calf  renders  it 
unwieldy  and  inflexible  ;  and  projecting  at  the  angles  in 
an  unsightly  manner,  it  has  all  the  appearance  of  a  dis- 
placement of  the  calf.  The  objection  to  this  operation 
lies  in  the  mass  of  substance  carried  forwards,  and  this 
may  be  avoided  by  a  better  operation,  which  I  have  for 
many  years  adopted,  and  which  appears  to  me  an  im- 
provement on  the  former. 
Improved  Amputation  at  the  Calf  hy  transfixion  of  the  Calf  in  part 
operatiou.  Q^^jy — 'pjjg  operator  stands  on  the  right  side  of  the 
patient.  The  leg  being  raised,  the  calf  is  supported  on 
the  open  palm  of  the  left  hand  of  the  operator,  by  which 
it  is  flattened  out  considerably  in  breadth.    The  knife  is 


then  introduced  thi'ough  the  skin  at  a  depth  of  not 
more  than  half  or  three-quarters  of  an  inch  above  the 
palm  of  the  hand,  and  passed  straight  across  to  the  oppo- 
site side,  and  the  posterior  flap,  which  in  addition  to  the 
integuments  will  thus  include  a  small  thin  portion  of  the 
gastrocuemeus,  is  formed  of  suflicient  length  to  pass  for- 
wai-ds  around  the  end  of  the  tibia.  The  anterior  flap  is 
now  cut,  but  of  small  dimensions.  A  circular  sweep  of 
the  knife  around  the  limb  is  then  made,  which  divides  the 
rest  of  the  calf,  and  the  catlin  is  introduced  through  the 
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deep  muscles  and  interosseous  membrane.  By  this 
means  a  posterior  flap  is  formed,  which  being  thin  corre- 
sponds with  that  in  fi'ont,  in  size  and  substance,  and 
leaves  httle  or  no  muscle  for  after-absorption.  When  the 
enthe  calf  is  brought  round  the  bone,  I  have  known 
upwards  of  three  months  required  for  the  healing  process, 
and  in  such  operations,  when  the  calf  is  large,  the  aspect 
of  the  stiunp  is  almost  ridiculous. 

In  amputating  the  leg  immediately  below  the  knee,  it  Avoid  divi- 
is  very  desirable  to  avoid  the  division  of  the  ligamentum  iJgamLtum 
patelljB,  if  possible  ;  not  with  the  idea  that  the  muscles  pateiiaj. 
inserted  into  the  patella  wdl  thereby  lose  their  function 
as  agents  of  extension  of  the  leg,  but  because  the  action 
of  one  of  them,  viz.  the  rectus,  will  be  compromised  as 
an  agent  of  flexion  of  the  thigh ;  and,  certainly,  if  the 
tibia  be  divided  as  high  as  the  tuberosity,  too  small  a 
portion  of  the  bone  will  be  left  for  convenience  in  kneel- 
ing on  the  cushion  of  the  artificial  support. 

These  operations  are  performed  on  the  same  principle 
as  that  last  described,  taking  a  small  thickness  only  of 
the  gastrocnemeus,  in  addition  to  the  skin,  to  form  the 
posterior  flap,  supposing  the  flap  operation  to  be  selected ; 
but  the  circular  operation  is  not  imsuitable  to  this  region, 
because  the  muscles  behind  are  thinner,  and  the  bone 
projects  more  considerably  towards  the  back  part  of  the 
limb. 

There  can  be  no  necessity  to  remove  the  head  of  the  Head  of 
fibula,  nor  any  advantage  from  this  imnecessary  addition 
to  the  operation,  but  not  on  account  of  the  reasons 
usually  assigned  by  authors,  viz.,  that  the  articulating 
surface  communicates  with  the  sinovial  membrane  of 
the  knee-joint,  which  it  assuredly  does  not  do,  except 
in  very  rare  examples  of  structure  ;  of  the  flexors 
of  the  leg,  the  semi-membranosus  alone  will  escape 
division  m  amputation  as  high  as  the  tuberosity  of 
the  tibia. 

I  Amputation  of  the  Leg  between  one  and  four  inches  above 
the  Ande-jomt.—This  operation  is  necessary  when  the 
bones  and  entire  structures  of  the  tarsus  are  so  far 
injured  or  diseased,  as  to  render  the  removal  of  the  whole 
foot  compulsory.  The  advantage  obtained  from  selecting 
this  situation  is  that  of  its  convenience  for  the  application 
of  an  artificial  foot,  or  some  permanent  support,  as  a 
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substitute  for  tlie  foot.  It  is  therefore,  for  the  most 
part,  unsuitable  to  the  necessities  of  hospital  patients. 
Ten  muscles  will  require  division,  the  larger  number  of 
which  are  reduced  to  tendon ;  the  stump  will  necessai'ily, 
therefore,  be  integumental. 

The  tom-niquet  may  be  applied  in  the  ham,  with  the 
addition  of  a  compress  of  linen  placed  ujidemeath  the 
Double  fl;vp  pad  of  the  instrument.    The  double  flap  operation  by 
unsuitable,  transfixion  is  unsuitable  to  the  structures  to  be  divided. 

The  division  of  the  tendons  can  never  be  cleanly  and  well 
effected  by  the  flap  operation.  They  requu-e  a  transverse 
section  while  supported  behind.  The  best  operation  is 
that  of  the  double  flap  of  the  integuments.  These 
should  be  made  in  front  and  behind,  and  ample,  though 
not  excessive  in  length.  Supposing  the  leg  to  be  nine 
inches  in  circimaference,  each  flap  will  be  requu-ed  of  the 
length  of  about  two  inches,  allowing  for  the  retraction  of 
Flaps  not  the  integumcuts.  The  flaps  should  not  be  too  much 
too  arched.  ^.q}^q^^  jj^^  SO  made  as  to  meet  along  a  nearly  straight 
line.  The  centre  of  each  lateral  aspect  of  the  leg  may 
form  the  extremities  of  each  arch.  The  muscles  and 
tendons  being  divided,  the  catlin  should  be  used  with 
some  care,  and  the  incision  effected  by  it  be  smooth  and 
not  jagged.  A  triple-tongued  linen  retractor  should  be 
employed,  and  the  bones  sawn  together.  The  three 
ai'teries  of  the  leg  may  require  ligatures. 


AMPUTATION  OF  THE  FOOT  AT  THE  ANCLE-JOINT. 

Syme's  The  great  importance  of  i-etaining  as  much  of  the 

operation,  j^^^gj.  extremity  as  possible,  has  led  to  a  good  operation, 
which  was  firat  adopted  by  Mr.  Syme,  of  Edinburgh,  viz., 
amputation  at  the  ancle-joint,  for  the  removal  of  the 
foot.  The  tourniquet  may  be  applied  in  the  ham.  This 
operation  is  thus  performed. 

An  imaginary  line  is  drawn  roimd  the  sole  of  the 
foot  from  each  ancle,  inclining  a  little  backwards,  and 
this  constitutes  the  line  of  the  first  incision,  which 
is  to  be  cai-ried  down  to  the  bone,  throughout  its 
entire  length.  The  foot  is  now  raised,  and  held 
firmly  by  one,  or  even  two  assistants,  or  supported 
off  the  level  of  the  table  or  bed  by  a  firm  pillow, 
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placed  at  a  little  distance  above  the  ancle-joint.  The 
operator  then  proceeds  to  reflect  the  integuments  with  the 
subjacent  fat  ffom  ofl" 
the  OS  calcis,  until 
it  is  completely  sepa- 
rated from  the  bone, 
and  pushed  loosely 
backwards,  exposing 
about  an  inch  of  the 
tendo  Achillis,  which 
tendon  may  be  at 
once  divided.  The 
upper  angles  of  the 
first  incision  are  then 
connected  by  a  nearly 
transverse  hue  across 
the  front  of  the  joint, 
which  should  pene- 
trate the  cavity.  The 
lateral  ligaments  may 
then  be  divided,  the 
foot  dislocated  from 
its  socket  in  the  tibia, 
and  the  remaining 
tendons  divided.  The  foot  being  thus  separated,  the  flap 
IS  then  drawn  forwards  over  the  ends  of  the  tibia  and 
bbula,  and  united  by  sutm-e  and  plaster.  The  stump  will 
reqmre  the  pressure  of  cotton  wool,  in  consequence  of  the 
solidity  ot  the  flap  adapting  itself  somewhat  imperfectly  to 
the  cavity,  in  the  end  of  the  tibia 

f^Pf^tions  between  the  Bones  of  the  Tarms.~lt  is  the  Hetain  the 

the  ToAf  the  bony  structure  of 

tate   and  thrh        '"^^'"^  ^^^"^^^  proceeding  to  ampu- 

S^'exL't  of^hels::^:^^^^^^^^^  r 

As  1  nilp  nn  nvf  fi    1  have  sustained. 

itytt^TtuStsis^^-* 

sJLZTd  ^r^f''V''"^'  considerations  as  these  which  ^'-^f^ 
suggested  to  PirogofF  a  modification  of  Svme's  oneration  "P"'"''""" 
In  Symes  operation,  as  we  have  seen,  tie  iT  of  the 
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tarsus  is  removed ;  in  Pirogoff's  operation,  more  or  less 
of  the  posterior  portion  of  the  os  calcis,  with  the  tendo 
Achillis  attached,  is  retained.  This  operation,  up  to  a 
certain  point,  is  performed  in  the  same  way  as  the  former  ; 
but  instead  of  dividing  the  tendo  Achillis  and  dissecting 
the  OS  calcis  out  from  the  heel,  the  bone  is  sawn  through, 
and  the  cut  surface  is  subsequently  brought  up  in  appo- 
sition with  the  sawn  end  of  the  tibia.  Mr.  Busk,  whose 
experience  of  this  operation  is  probably  lai'ger  than  that 
of  any  other  English  surgeon,  has  recommended  that  the 
section  of  the  os  calcis  be  made  obliquely,  downwards  and 
forwards.  The  advantages  of  this  are,  that  a  larger  sur- 
face is  thus  brought  up  to  the  tibia ;  that  the  tendo 
AchiUis  is  not  so  much  stretched  ;  and,  lastly,  that  the 
patient  subsequently  walks  on  that  part  of  the  bone 
which  is  natm-ally  adapted  for  the  pm'pose.  Pnogoft"s 
modification  no  more  detracts  from  the  original  merit  of 
Syme's  operation  than  does  the  improvement  of  Mr. 
Busk  from  that  of  Pirogoff. 


AMPUTATION  ACROSS  THE  MIDDLE  OF  THE  TARSUS, 
OR  CHOPART'S  OPERATION. 

By  this  operation,  the  astragalus  and  os  calcis  of  the 
tarsal  bones  are  alone  retained.  The  artictdation  between 
these  bones  and  the  naviculai-  and  cuboid  is  opened 
nearly  directly  across  the  foot.  But  this  poz-tion  of  the 
foot  gives  a  firm  support  to  the  body  in  progression, 
and  is  gi-eatly  preferable  to  any  ai'tificial  agent,  although 
forming  little  more  than  a  mere  jDillar ;  for,  though  the 
movements  of  the  ancle -joint  remain  unimpaned,  yet 
the  actions  of  all  the  muscles  of  the  foot  ai-e  destroyed. 
Indeed,  those  of  the  calf  of  the  leg  are  the  sole  remaining 
agents  which  retain  their  insertion  ;  yet  then  function  is 
destroyed  by  the  removal  of  the  foot,  their  office  being 
that  of  raising  the  weight  of  the  body  upon  the  distal 
extremity  of  the  metatai-sal  bones ;  but  as  these  bones 
are  removed,  the  function  of  the  muscles  is  lost,  and  the 
muscles  of  the  calf  must  always  be  absorbed  in  cases  in 
wliich  the  above  amputation  has  been  practised. 
When  re-  Chopart's  operation  on  the  foot  is  required  in  disease 
quired.       ^^j,  injury  of  the  metatarsus,  probably  involving  the  five 
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smaller  tareal  bones.    In  examining  the  articulated  foot, 
it  is  apparent  that  these  bones,  viz.,  the  navicular  and 
cuboid,  ai-e  connected  to  the  astragalus  and  os  calcia 
along  a  nearly  straight  line.    This  line  may  be  deter- 
mined with  some  precision  by  the  following  rule.  About 
half-way  along  the  outer  edge  of  the  foot,  the  fifth  meta- 
tarsal bone  will  be  distinctly  felt  to  project.    In  a  liiae 
backwards  from  the  proximal  sm-face  of  this  rounded  pro- 
jection, measm-e  thi'ee-quarters  of  an  inch,  and  mark  the 
point.    This  distance 
of  thi-ee- quarters  of 
an  inch  corresponds 
with  the  outer  edge 
of  the  cuboid  bone ; 
and  from  this  point 
draw  a  line  inwards 
of  one  inch  in  length 
across  the  foot.  This 
line  will  jcon-espond 
with  that  of  the  arti- 
culation between  the 
OS  calcis  and  cuboid 
bone.  To  discover  the 
articulation    of  the 
navicular  bone  with 
the  astragalus,  pass 
the  thumb  with  some 
force  of  pressm-e  over 
the  inner  side  of  the 
foot,  an  inch  and  a 
half   in    front  and 
below    the  internal 
malleolus.    The  pro- 
jecting bone  then  felt 
is  the  naviculare.    This  process  gives  insertion,  below  it, 
to  the  tibialis  posticus,  but  its  articulating  surface,  with 
the  astragalus,  is  half  an  inch  posterior.    One  inch,  there- 
fore, Ob  iquely  do^vnwards,  from  the  anterior  surface  of 
the  malleolus  towards  this   projecting  process  of  the 
navicidar  bone,  wiU  correspond  with  the  joint.  This 
pomt  should  be  marked,  and  from  it  a  gently  cuiwed  line 
should  be  di-awn   arched  fomards,  to  the  outer  side  of 
tne  toot.    Ihis  line  will  mark  that  of  the  articulation 
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Lower  flap 
from  the 
skin  in- 
wards. 


Tact,  not 
force,  re- 
quired. 


between  the  astragalus  and  navicular  bones.  A  small  flap 
is  made  from  above  ;  the  larger  one  from  below.  From 
the  upper  surface,  the  flap  is  formed  by  cutting  about 
half  an  inch  longitudinally,  quite  on  the  inner  side  of  the 
foot,  and  then  carrying  the  incision  nearly  transversely 
across  the  dorsum,  hut  slightly  arched.  This  incision 
shoiild  pass  down  to  the  bones,  and  the  flap  be  reflected. 
In  making  the  lower  or  plantar  flap,  it  should  be  kept 
in  mind  that  the  foot  is  considerably  thicker  on  the 
inner  than  on  the  outer  side,  and  consequently  that 
this  flap  must  be  fonned  obliquely.  The  necessary 
apposition  of  the  sui'faces  renders  the  formation  of  this 
flap  by  cutting  from  within  outwards,  after  opening  the 
joint,  exceedingly  difiicult,  the  flap  thus  made  being 
mis-shaped  and  imnecessarily  thick.  It  is,  therefore, 
advisable  to  make  it  below,  commencing  from  the  end 
of  the  first  longitudinal  incision  (suppose  on  the  outer 
side),  and  canying  it  across  in  an  oblique  du-ection, 
forming  a  flap  of  nearly  two  inches  in  depth,  until  it 
reaches  the  ai-ticulation  of  the  metatarsal  bone  of  the 
great  toe.  It  should  then  be  carried  backwai-ds  in  a 
continued  curve  to  meet  the  other  extremity  of  the  fii'st 
flap.  It  is  not  desirable,  in  this  lower  flap,  to  dissect 
back  the  entire  substance  of  the  sole  ;  but,  as  in  the  case 
of  amputation  of  the  calf  of  the  leg  and  elsewhere,  to 
take  a  part  of  the  thickness  only,  and  especially  at  the 
beginning  of  the  flap,  increasing  its  thickness  as  it  is 
reflected.  The  joint  should  then  be  opened  above,  em- 
ploying some  force  of  depression  of  the  foot  with  the 
left  hand  ;  hut  not  using  force  of  pressure  with  the  hiife; 
for  the  joint,  which  is  close  at  hand,  should  be  opened  by 
tact,  and  not  by  force  ;  and  if  the  knife  be  applied  to 
the  right  surface,  it  will  pass  without  eifort  into  the 
articulation  ;  if  in  the  wrong  direction,  no  force  will 
efl"ect  it.  By  such  attempts  to  bring  the  operation  to  a 
close,  it  is  generally  prolonged  considerably.  The  re- 
maining soft  parts  being  divided,  the  flaps  ai'e  brought 
over  the  bones.  Two  or  more  arteries  may  each  require 
a  ligatm'e. 
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AMPUTATION  AT  THE  TARSO-METATARSAL  ARTICULATION 
— HEY'S  OPERATION. 

This  operation  was  first  practised  by  Mr.  Hey,  and 
subsequently  recommended  and  adopted  by  Lisfranc. 
It  consists  in  the  removal  of  the  five  metatarsal  bones 
from  the  tarsus.  This  line  should  be  thoroughly  studied 
by  the  operator  on  the  ailicnlated  foot,  before  proceeding 
to  operate.  Its  general  direction  may  be  ascertained  Line  of  ai-ti- 
with  sufficient  accuracy  in  the  following  manner.  The 
projection  of  the  fifth  metatarsal  bone  is  always  distinct. 
At  its  connection  with  the  cuboid,  this  hne  commences 
on  the  outside,  suppose  of  the  right  foot.  On  the  inner 
side,  the  projection  of  the  navicidar  bone  is  almost  equally 
distinct  on  pressure.  Press  the  last  joint  of  the  thumb 
vertically  on  this  process,  and  the  breadth  of  the  thumb 
wiU  correspond  with  that  of  the  bone ;  measm-e  one  inch 
exactly  in  an  ordinary  sized  foot  lower  down,  and  we  have 
the  line  of  articidation  between  the  first  metatarsal  and 
the  internal  cvmeiform  bone.  Unite  these  points  by  an 
arched  hne  passing  across  the  dorsum,  corresponding 

with  the  natm-al  arch  of  the  foot,  thus,  ^  

making  the  centre  of  the  arch  con'esi^ond/  ^\ 

with  the  second,  and  not  the  middle,  metacai-pal  bone. 

This  imperfectly  formed  arch  woiild  be  complete  but  for 

the  second  metatarsal  bone,  which  projects  backwards  Second 

beyond  the  line  of  the  rest,  to  the  extent  of  a  third  of  an  JJo^e*''"'^ 

inch,  inteiTupting  the  continuity  of  the  hne  across  the 

foot,  and  articulating  not  only  with  its  own  cuneiform, 

but  with  the  external  and  internal  cuneiform  and  third 

metatarsal  bones. 

An  incision  should  be  commenced  on  the  outside  of  the 
foot  on  the  fifth  metatai-sal  bone,  can-ied  a  little  way 
down  longitudinally,  and  then  across  the  foot ;  half  an 
inch  below  the  line  of  the  articulation,  the  distance  in- 
creasing a  little  towards  the  gi-eat  toe,  and  terminating 
well  on  the  inner  side  of  the  foot.  This  slightlv  convex  piautar 
flap  being  reflected,  the  under,  or  plantar  flap  should  be  "''P- 
made  by  an  oblique  incision,  extending  two-thirds  along 
the  metatarsal  bones,  and  then  carried  back  obliquely 
across  that  of  the  great  toe,  to  join  the  inner  extremity 
of  the  first  flap.    Part  of  the  muscular  substance  of  the 
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sole  only  should  be  reflected  towards  the  margin  of  the 
flap,  but  more  towards  the  base.  The  joint  being  opened 
above,  we  come  to  the  obstmction  of  the  second  meta- 
tarsal bone,  which  should  be  divided  by  a  pair  of  bone 


forceps,  and  not  attempted  to  be  disarticulated.  Except 
in  very  experienced  hands  this  is  a  very  tedious  tmder- 
taking.  One  or  two  ligatures  may  be  reqmi-ed,  and  the 
flaps  united  by  suture  and  plaster. 
Equalthick-  lu  the  two  hist  examples,  the  doiible  flap  operation 
ness  of  flaps.  j.g(,Qjj^jj^gj;^(je{j  jg^  J  think,  preferable  to  the  single  flap. 

The  line  of  junction  may  be  made  across  the  middle  of  the 
stump,  or,  as  above  given,  somewhat  higher  ;  but  pains 
ought  to  be  taken  to  ensm'e  some  coixespondence  iu  the 
thickness  as  well  as  in  the  form  of  each  flap. 

If  the  material  of  either  flap  be  imperfect,  consequent 
on  disease  or  injmy  involving  the  skin,  suflScient  integu- 
ment may  be  obtained  for  a  single  flap  either  above  or 
below.  In  reflecting  the  flap  fi-om  above,  I  see  no  advan- 
tage iu  including  the  extensor  tendons  or  the  extensor 
brevis  miiscle. 

The  following  plates  represent  the  incisions  and  the 
disarticulations  in  the  tlu-ee  operations  just  described. 


AMPUTATION  OF  THE  GREAT  TOE,  WITH  ITS  METATARSAL 
BONE,  AT  ITS  TARSAL  ARTICULATION. 

This  ought  to  be  an  operation  rarely  performed,  for 
the  value  of  the  proximal  extremity  of  this  bone  is 
valuable,  as  forming  the  insertion  of  the  peroneus  longus 
muscle.    As  a  general  rule,  therefore,  it  is  veiy  preferable 
to  divide  the  metatarsal  bone  by  the  saw  or  by  bone 
forceps,  instead  of  disailiculating  it.    The  line  of  the 
articulation  may  be  ascertained  by  the  rule  given  in  the 
last  operation.    The  vertical  measm-ement,  or  the  thick-  Artiouia- 
ness,  of  the  tarsal  end  of  the  metatai'sal  bone,  in  a  foot  oo"^red, ' 
of  ordinaiy  dimensions,  is  one  inch  and  an  eighth,  and  large- 
the  surface  of  the  cuneiform  bone  requires,  therefore,  a 
flap  of  ample  size.    When  required  to  be  removed  at  the 
articulation,  make  the  measurement,  and  mark  the  line 
of  division  hj  means  of  a  loop  of  cord  or  string.    This  Lo(n>  of 
loop  should  be  formed  of  seven  inches  in  length  of  cord, 
and  passed  over  the  gi-eat  toe,  the  end  of  the  cord  being 
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drawn  tight  along  the  inner  side  of  the  foot,  just  below 
the  inner  ancle.  Mark  well  this  line,  and  commence  by- 
placing  the  foot  firmly  on  the  heel,  and  inclined  forwards 
in  extension.  With  a  strong  but  narrow  scalpel,  and  at 
the  same  time  holding  the  toe  firmly,  and  drawing  it 
from  the  rest  of  the  foot,  cut  dowia  along  the  dorsal  line, 
over  the  metatarsal  bone,  to  its  inner  side,  continuing  the 
incision  for  nearly  an  inch  beyond  the  articulation  about 
to  be  opened.  Make  a  similiar  incision  below,  in  both 
cases  cutting  cleanty  upon  the  bone.  Reflect  the  flaps 
backwards,  open  the  articulation,  and  remove  the  re- 
maining soft  parts.  The  two  opposite  edges  of  the  flaps 
will  perfectly  correspond. 

If  having  exposed  the  metatarsal  bone,  it  be  not  foimd 
indispensable  to  disarticulate  it,  the  application  of  bone 
forceps,  or  chain,  or  metatarsal  saw,  lialf  an  inch  only 
lower  down  the  bone,  will  save  the  peroneus  longus. 


FOR  THE  REMOVAL  OF  THE  LITTLE  TOE,  "WITH  ITS 
METATARSAL  BONE. 

A  loop  of  similar  dimensions  will  be  requii-ed,  but  the 
loop  should  be  drawn  backwards,  quite  along  the  outer 
side  of  the  foot.  The  operation  is  perfonued  by  the 
same  method  as  that  adopted  in  the  last  case. 

AMPUTATION  OF  THE  GREAT  TOE. 

The  articidation  of  the  great  toe  with  its  metatarsal 
bone,  forms  also  a  very  large  joint.  The  size  is  rather 
due  to  the  metatarsal  and  sesamoid  bones  than  to  the 
phalanx,  and  the  consequence  is,  that  sufl&cient  integu- 
ment is  not  invariably  left  to  cover  it,  when  the  operation 
is  performed  without  rule  or  without  sufficient  considera- 
tion. If  four  inches  and  a  half  of  string  be  foi-med  into 
a  loop,  and  drawn  over  the  great  toe,  it  will  form  a  very 
obtuse  oval,  approaching  to  a  cu-cle  around  the  toe.  But 
this  line  of  incision  is  necessary  to  insure  the  retention 
of  sufficient  integument  to  invest  the  distal  end  of  the 
large  metatai-sal  bone  it  has  to  cover,  the  size  of  which 
is  yet  increased  by  the  presence  of  the  sesamoid  bones, 
which,  supposing  ample  integument  to  be  left,  need  not 


Sesamoid 
bones. 


Loop  of 
cord. 


AMPUTATION  OF  THE  PENIS. 


409 


be  distm-bed  from  their  position.  This  nearly  circular 
incision  should  be  made  firmly,  that  the  tendons  may-be 
at  once  divided.  It  is  of  no  importance  in  what  aspect 
it  is  commenced.  The  bone  being  cleared  all  ai'ound  of 
its  soft  parts,  the  joint  is  opened,  and  the  phalanges 
removed. 

A  second  mode  of  effecting  this  operation  of  the  gTeat  Double  flap, 
toe  is  by  a  double  flap.  Bend  the  toe  downwards,  and 
make  a  dorsal  flap,  which  is  caiTied  round  across  the 
middle  of  the  phalanx,  from  the  integumental  fold, 
between  that  and  the  second  toe,  to  the  side  of  the  ball 
of  the  first  toe,  and  reflect  it.  A  similar  line  below, 
uniting  the  ends  of  the  first  flap  by  a  circular  sweep  of 
the  knife,  fonns  the  lower  flap.  The  bone  is  then  dis- 
articulated, and  the  lower  flap  completed  by  cutting  out. 
A  thud  mode  of  performing  this  amputation,  which 
insures  sufiicient  integument,  consists  in  making  a 
straight  longitudinal  incision  along  the  inner  side  of  the 
toe,  commencing  about  half  an  inch  behind  the  articula- 
tion, and  carrying  it  onwards  to  the  middle  of  the  first 
phalanx.  At  this  end  of  the  line  make  a  circular  incision  Circular 
around  the  toe  down  to  the  bone,  reflect  back  the  integu- 
ments  and  soft  parts  fi-om  it,  and  open  the  joint  from 
above.  These  operations  on  the  toe  often  require  a 
ligatiue,  or  even  two. 


AMPUTATION  OF  THE  PENIS. 

In  this  amputation,  we  endeavom-  to  avoid  excess  of 
integtunent,  by  drawing  it  downwards  at  the  moment  of 
division.  The  organ  is  to  be  elongated  by  the  left  hand 
of  the  operator,  and  cut  through  by  one  sweep  of  the 
knife  passing  obliquely  from  behind  fonvards,  for  the 
ptupose  of  leaving  the  luethra  and  spongy  body  some- 
what longer  than  the  rest  of  the  organ.  This  is  done 
with  a  view  to  keep  the  orifice  of  the  m-etlira  clear  of  the 
cicatrix.    Two  ligatm-es  may  be  required. 
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CHAPTER  XIII. 

EXCISIONS  OR  RESECTIONS. 

APPLICATION  OF   THE  TERM  A  SUBSTITUTE   FOR  AMPUTATION — OVER- 
LAPPING     OF     BONE    IN      FRACTURE  —  UNUNITED  FRACTURE   

UNSUCCESSFUL          LESS    APPLICABLE    TO    THE    LOWER    THAN  THE 

UPPER  EXTREMITIES — SPECIAL  EXCISIONS — LOWER  AND  UPPER  JAW 
 EXCISION  OR  RESECTION  OF  VARIOUS  JOINTS. 

The  last  quarter  of  a  century  has  been  a  fruitful 
period  in  the  performance  of  these  operations,  and  the 
records  of  sm-gery  in  Britain  and  elsewhere  teem  with 
abundant  evidence  of  the  practicability  of  this  valuable 
stejD  in  the  onward  march  of  judicious  operative  sm-geiy. 
vnhetem  ^^^^^  ojDeration  we  remove  by  excision  any  portion  of 
dead  or  diseased  bone,  whether  composing  a  part  of  a 
joint,  or  of  the  shaft.  It  is  often  practised  for  the  removal 
of  a  joint  of  which  the  bony  stmcture  is  the  seat  of 
disease.  Thus  it  becomes  a  grand  substitute  for  amputa- 
tion in  diseases  of  joints,  and  as  such  may  be  often 
classed  among  the  most  efficient  operations  in  siu-geiy, 
for  the  destruction  of  the  joint,  whether  shoulder,  or 
elbow,  or  wrist,  such  is  the  conservative  power  of  natm-e, 
is  yet  compatible  with  a  good  deal  of  useful  movement 
of  the  limb.  But  the  success  that  has  attended  it,  and 
that  has  interposed  itself  between  the  disease  and  the 
amputating  knife,  presents  no  small  temptation  to  its 
performance  in  cases  in  which  the  resom'ces  of  cm'ative 
surgery  are  yet  unexhausted  ;  and  I  therefore  recur  to  a 
remark  I  have  previously  made  in  reference  to  the  subject 
of  amputations  in  general,  that  diseases  that  are  curable, 
and  are  ciu-ed  in  one  hospital,  are  removed  in  another ; 
The  last  re-  and  consequently  we  are  not  justified  in  resorting  even  to 
all  remedies  ^^'^  Icsscr  expedient  of  the  excision  of  a  joint,  or  a  part  of 
are  ex-  it,  until  cveiy  remedial  agent  of  ciu-c  has  been  tried 
hausted.  without  success.  The  knowdedge  both  of  these  agents 
and  of  the  order  and  degi-ee  of  their  influence,  constitutes 
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a  distinct  branch  of  sm-geiy  from  that  which  foi-ms  the 
subject  of  this  volume.  A  surgeon  who  has  exhibited  the 
highest  competency  to  the  performance  of  difficult  and 
rai'e  operations,  may  be  less  competent  than  another  to 
wield  the  curative  agents  referred  to  ;  and  looking  to  the 
aggi'egate  of  medical  men,  it  will  be  readily  allowed  that 
pre-eminent  merit  in  both  departments  of  surgical 
practice,  is,  on  the  whole,  more  exceptional  than  common. 
Although  the  excision  of  a  joint  may  redeem  a  limb  from 
amputation,  it  does  not  sanction  the  resort  to  the  knife, 
by  the  smallest  relaxation  of  the  imperative  rules  that 
can  alone  justify  the  resort  to  the  larger  operation.  The 
same  incurability  of  a  joint,  and  all  the  same  conditions 
that  justify  amputation,  must  be  thi'own  into  the  scale, 
to  warrant  the  lesser  operation  of  excision.  If  the  disease  Rosoction. 
be  incm-able  one  of  two  operations  must  be  resorted  to,  "^011™^"'^ 
and  of  these,  excision  presents  less  of  objection  than 
amputation,  and  therefore  we  have  recourse  to  it. 

So  far  as  the  important  end  is  achieved  of  the  removal 
of  disease,  and  the  re-establishment  of  health,  it  is 
vmdeniable  that  much  benefit  may  accrue  to  the  subjects 
of  the  operation  ;  but  I  think  we  should  be  careful  how 
we  hold  out  promises  of  recovery,  or  pledge  ourselves  to 
regenerate  locomotive  power,  in  the  cases  of  ojierations  for 
excision  of  the  joints,  especially  of  the  lower  extremity. 
The  fimctions  of  the  upper  and  lower  extremity  are  so 
widely  different,  that  an  operation  which  may  aflPord  con- 
siderable benefit  in  the  one  case  may  terminate  most 
unsatisfactorily  in  the  other. 

The  operation,  to  which  the  somewhat  inapposite  title 
of  "  resection  "  is  commonly  applied,  is  not  confined,  how- 
ever, to  the  excision  of  joints,  but  applies  on  a  minor 
scale  to  many  occasions,  such  as  the  removal  by  the  saw 
or  forceps  of  the  overlapping  ends  of  bones,  in  recent  or 
in  old  fractures,  in  cases,  also,  of  ununited  fractm-e,  or  to 
the  removal  of  either  maxillary  bone. 

When  in  cases  of  fracture  of  the  long  bones,  the  When  ap- 
attempt  at  reduction  by  elongating  the  limb  fails  to  p^'"*^''"- 
restore  the  bone  to  its  natural  relations,  when  the  over- 
lapping IS  considerable,  and  the  projecting  end  of  the 
bone  great,  promising  positive  abridgment  of  the  length 
of  the  limb,  if  the  bone  protrude  against  the  skin,  by 
which  it  is  chiefly  covered,  as  on  the  inner  side  of  the 
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tibia,  for  example,  or  the  fibula ;  if  the  movements  of  the 
fore-arm  be  impaired  by  fracture  of  either  bone,  on  the 
same  conditions,  it  may  be  desirable  to  cut  down  on  the 
projecting  bone  and  remove  it.  For  this  pui-pose  an 
incision,  sufficiently  short  in  length,  should  be  made  upon 
the  bone,  which  is  fm'ther  freed  by  the  knife  in  dissecting 
around  it ;  the  limb  is  then  bent  at  the  fractm-e,  so  fai*  as 
to  protrude  the  bone  through  the  wound.  The  soft  parts 
being  well  protected  by  a  thin  plate  of  any  metal  at  hand, 
by  a  copper  spatula,  or  the  blade  of  an  amputating  knife, 
the  protruding  bone  is  removed  by  the  saw,  or  by  the 
bone  forceps,  and  the  pai-ts  restored,  the  outer  wound 
being  carefully  brought  into  exact  apposition.  It  is 
hardly  necessary  to  say  that  it  is  imdesirable  to  cut 
deeply  into  the  muscular  structure  of  the  limb. 

A  similar  operation  may  be  required  for  the  pui-pose  of 
removing  the  ends  of  the  bone  in  ununited  fractiu-e.  It 
occasionally  happens,  after  fracture,  that  the  usual  period 
expires  without  the  least  union  of  the  broken  bone  ;  and 
weeks  or  months  may  elapse,  often  under  the  best 
management,  without  any  attempt  at  reparation  being- 
made  by  the  bone.  But  this  result  may  originate  in  two 
causes,  essentially  distinct  in  their  natm'e  from  each 
other.  The  one  is  dependent  on  local,  the  other  on 
constitutional  causes.  In  the  one  case,  the  difficidty  has 
ai'isen,  either  in  part  or  entirely,  from  the  want  of  cai'eful 
apposition  of  the  broken  ends,  or  from  the  want  of  perfect 
rest ;  in  the  othei',  from  deficiency  of  ossific  action.  In 
the  first  example,  the  shaft  of  the  hone  retains  its  natm-al 
thickness  up  to  the  broken  extremity,  where  more  or  less 
callus  is  deposited  ;  whereas,  in  the  case  of  deficiency  of 
ossific  power,  the  bone  is  attenuated  up  to  the  broken 
part,  and  there  is  a  total  want  of  callus  deposit,  provisional 
or  permanent.  This  distinction  can  generally  be  ascertamed 
before  operating,  by  the  pressure  of  the  fingei's  on  the 
fractured  j^art.  Many  means  have  been  resorted  to  by 
surgeons  to  regenerate  this  want  of  action,  by  cutting 
down  to  the  fractm-c  and  filing  the  ends  of  the  bone,  or 
sawing  them  off ;  or  without  the  employment  of  the 
knife,  to  rub  them  with  force  against  each  othei',  or  to 
pass  a  seton  tlu-ead  across  the  interval  of  the  ununite 
bone. 

Whatever  operation  be  resorted  to,  it  is  desirable  t 
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select  that  aspect  of  the  bone  that  is  most  accessible,  and  selected  for 
will  less  injuriously  involve  parts  beneath,  that  are 
essential  to  the  stnictm-e  of  the  limb.  The  humerus 
should  be  exposed  on  the  outer  edge  of  the  triceps 
muscle  ;  the  radius  or  ulna  on  their  posterior  and  lateral 
surface  ;  the  femur  on  the  outer  side  of  the  thigh,  by- 
cutting  through  the  vastus  externus  anterior  to  its  origin 
from  the  linea  aspera  ;  the  tibia  on  its  inner  side. 

An  incision  of  sufficient  length  being  made  down  to 
the  bone,  each  extremity  of  the  fractured  bone  is 
alternately  brought  to  the  outer  wound,  and  a  chain 
or  fine  saw  applied  ;  removing  from  a  quarter  to  half  an 
inch,  or  even  more,  where  it  is  evident  that  absorption  of 
the  bone  has  taken  place.  Great  care  must  be  taken  to 
avoid  the  presence  of  any  bone  dust  in  the  wound.  The 
ends  of  the  bone  being  replaced,  and  the  wound  carefully 
imited  by  plaster,  the  fracture  is  to  be  put  up,  care  being 
taken  that  the  ends  are  brought  into  perfect  contact,  and 
retained  there.  The  success  attendant  on  this  operation 
is  imfortunately  not  veiy  general.  The  want  of  power 
being  rather  the  result  of  constitutional  infirmity. 


EXCISION  OF  THE  LOWER  JAW. 

The  lower  jaw  is  occasionally  the  seat  of  disease 
involving  its  textm-e,  whether  originating  from  the 
periosteum  or  from  the  internal  structm-e  of  the  bone. 
It  is  also  liable,  in  common  with  other  bones,  to  necrosis.  Necrosis. 
Well  authenticated  cases  are  on  record,  in  which  the 
entire  of  the  lower  jaw  has  separated,  in  a  state  of 
necrosis,  and  partial  separations  are  by  no  means  un- 
common. Of  the  former,  the  museum  of  St.  Bartholo- 
mew's contains  a  fine  specimen,  and  a  second  occurred  in 
the  wards  of  the  hospital,  under  the  care  of  my  colleague, 
Mr.  Stanley.  Diseases  arising  from  the  periosteum  are 
generally  more  or  less  hard  and  fibrous  in  their  texture, 
and  of  slow  growth.  These  diseases,  whether  osteo- 
sarcoma, fibrous  tumoiu-s,  or  exostoses,  require  the  re- 
moval of  the  part  of  the  bone  from  which  they  arise. 
When  taken  eariy,  a  section  of  the  bone  only,  may  be 
involved ;  but  if  far  advanced,  the  excision  of  the  entire 
bone  may  become  necessary.    But  the  necessity  for  this 
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operation  is  a  very  uncommon  one,  the  disease  rarely 
extending  beyond  the  angle  of  the  bone.  It  will  be 
recollected  that  the  ramus  of  the  lower  jaw,  beyond  the 
angle,  is  flat  and  thin,  and  receives  the  insertions  of  the 
masseter  and  internal  pterygoid  muscles.  This  portion 
of  the  bone  is  less  liable  to  disease  than  other  parts, 
whether  benign  or  mahgnant. 

Cancerous  affections  generally  originate  in  the  canceUi 
around  the  alveoli,  and  involve  the  body  of  the  bone, 
from  the  angle  to  the  symphisis.  Under  the  vai'ious 
titles  of  cancerous,  fungoid,  or  medullaiy  tumom-s,  this 
disease  extends,  pushing  outwards  the  lower  part  of  the 
cheek  into  a  rounded  form.  In  fibrous  or  osseous 
tumom-s  of  slow  growth,  the  removal  of  the  lower  jaw, 
or  a  part,  is  an  operation  called  for  by  judicious  sm'geiy  ; 
and  may  be  undertaken  with  a  good  prospect  of  a  favomr- 
able  result,  but  in  cancerous,  medullary,  or  fungoid 
disease  of  this  bone,  its  excision  is  rai-ely,  if  ever,  suc- 
cessful in  eradicating  the  disease  from  the  system. 

I  removed  a  portion  of  the  lower  jaw  from  a  lady,  who 
had  fungous,  thread-like  processes  shooting  out  fi-om 
several  of  the  alveoli  of  the  lower  jaw,  on  the  right  side. 
The  teeth  had  been  drawn  in  consequence  of  the  disease, 
when  incipient.  The  case  was  seen  by  two  or  three 
sm-geons  of  competent  judgment,  and  all  of  whom  con- 
curred with  me  in  recommendmg  the  operation  as  the 
only  treatment  likely  to  prove  permanently  successful. 
I  divided  the  jaw  at  the  symphisis  and  at  the  angle, 
nearly  an  inch  beyond  the  part  apparently  affected,  as 
proved  by  subsequent  examination,  and  detached  the 
insulated  portion.  The  disease  retm-ned  within  twelve 
months,  reached  a  frightfvd  magnitude,  and  destroyed 
her.  In  this  case  we  had  every  warrant  for  the  operation, 
and  abundant  promise  of  success.  The  disease  was  com- 
paratively recent,  the  growth  small,  the  sm-roundiug  parts 
not  involved.  The  division  of  the  bone  exceeded  the 
dimensions  of  tlie  disease,  by  half  an  inch  in  fi-ont,  and 
by  full  an  inch  behind,  and  yet  it  retmnied  with  aU  its 
violence,  involved  all  the  surrounding  structm-es,  raised 
a  mass  of  enormous  magnitude,  encroached  on  both 
trachea  and  oesophagus,  till  she  was  worn  out  and  died. 

Excision  of  either  the  upper  or  low^er  jaw  was  an 
operation  much  in  favom-  with  hospital  surgeons  up  to 
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the  last  ten  or  fifteen  years.  Comparatively  speaking,  °^^^'J^°]'y 
it  is  now  rarely  performed,  and  for  this  reason,  that  it  ^"'-'^^^^ 
does  not  afford  the  remedy  promised  ;  and  it  behoves  all 
sm-geons  to  pause  before  having  recom-se  to  it,  and  to 
ascertain  the  general,  if  not  the  precise  nature  of  the 
disease  for  which  it  is  applied  :  in  fibrous  tumom's  of 
bone,  the  prospect  is  a  favom-able  one  :  in  malignant 
disease,  most  unpromising. 

The  patient  should  be  placed  in  a  high-backed  chair.  Line  of 
with  the  head  well  supported  by  an  assistant.  Supposing  it  " 
intended  to  remove  the  body  of  the  bone  to  the  angle,  a 
fii-m  incision  should  be  made  along  the  line  of  its  basis  to 
the  above  extent.  This  incision  will  necessarily  divide 
the  facial  arteiy,  which  will  bleed  freely,  and  should  be 
immediately  tied.  The  knife  should  then  be  passed 
upwai'ds  into  the  mouth,  separating  the  cheek  along  the 
same  line  from  the  gnm,  the  point  being  guided  within, 
by  the  fingers  of  the  left  hand.  When  the  outer  smface 
of  the  bone  is  clear,  the  knife  should  be  again  introduced 
near  the  symphysis,  imide  the  bone,  aided  by  the  fingers 
employed  in  depressing  the  tongue  and  sublingual  gland, 
to  protect  them  from  the  knife,  and  should  divide  the 
muscles  attached  to  its  inner  svuface,  but  chiefly  the 
mylo-hyoid.  The  attachment  of  the  genioid  muscles  to 
the  sympliisis  may  render  their  division  unnecessary. 
The  division  of  the  bone  at  or  near  the  symphisis  wUl 
requu-e  the  application  of  the  saw,  and  may  be  completed 
by  the  forceps.  The  masseter  muscle  is  to  be  raised  from 
its  insertion  into  the  angle,  and  the  bone  cut  asunder  as 
before.  The  operation  is  a  simple  one,  may  be  performed 
in  a  short  space  of  time,  and  leaves  little  deformity,  or 
other  evidence  of  its  extent. 

The  necessity  of  removing  the  ramus  also,  in  addition  Extension 
to  the  body  of  the  lower  jaw,  may  be  either  determined  tL^'r'mus* 
previously,  or  its  decision  may  await  the  completion  of 
that  stage  akeady  described.  If  we  have  proceeded  to 
the  exposm-e  and  denudation  of  the  body  of  the  bone, 
and  it  is  then  obvious  that  the  disease  extends  up  the 
ramus,  there  is  no  alternative  but  its  removal.  But  as  eveiy 
quarter  of  an  inch  increases  the  difficulty  of  the  under- 
taking, so  it  may  be  advisable,  in  cases  of  fibrous  disease 
especially,  and  not  of  the  malignant  kind,  to  divide  the 
ramus,  leaving  the  condyle  and  coronoid  processes  un- 
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touched.  The  operator  proceeds  by  a  vertical  incision 
through  the  soft  parts,  along  the  ramus,  at  about  a' 
quarter  of  an  inch  from  its  posterior  margin,  made  down 
upon  the  bone.  This  incision  will  divide  the  transversalis 
faciei  artery,  the  parotid  duct,  and  the  poi-tio  dura  nerve. 
The  masseter  muscle  is  dissected  rapidly  from  the  bone. 
The  ramus  may  then  be  sawn  across,  or  the  condyle 
exposed  and  disarticulated,  and  the  insei-tion  of  the 
temporal  muscle  to  the  corouoid  process  divided. 

•  In  removing  these  two  processes,  the  edge  of  the  knife 
should  be  kept  pretty  close  to  the  surface  of  the  bone, 
in  order  to  avoid  the  temporal  artery,  and  also  to  the 
inner  surface  of  the  ramus,  while  detaching  it  from  the 
internal  pterygoid  muscle  ;  by  which  means  the  trunk  of 
the  intenial  maxillary  artery  will  also  escape  division  by 
the  knife ;  but  that  of  its  primary  branches,  the  dental 
and  muscular,  is  inevitable.  The  flap  should  be  brought 
into  exact  apposition,  and  supported  with  moderate 
pressm^e  through  the  medium  of  cotton  wool,  or  some 
soft  material. 


EXCISION  OF  THE  UPPER  JAW. 

Relations  of  Before  proceeding  to  this  lai-ge  operation,  the  relations 
bone  should   £        boues  should  be  sufficiently  studied  on  the  skuU. 

oe  studiea.  .  -n  i 

It  will  be  observed  that  the  superior  maxmary  bone 
enters  into  the  formation  of  the  nose,  forms  the  gi-eater 
part  of  the  floor  of  the  orbit,  on  which  the  apparatus  of 
vision  rests,  is  connected  largely  to  the  malar  bone,  and 
forms  also  the  greater  part  of  the  floor  of  the  nostril  and 
roof  of  the  mouth.  Its  relation  to  the  palate  bone  along 
the  roof  should  be  noticed  especially,  because  this  latter 
bone  holds  important  relations  to  the  velum  palati,  and 
should  be  retained,  if  possible  ;  and  the  more  so,  because 
it  is  rarely  involved  in  the  disease. 

The  patient  should  be  seated  in  a  chair,  with  the  head 
supported,  as  in  the  former  case.  If  placed  horizontally, 
the  blood  will  flow  back  into  the  fauces,  to  the  great 
annoyance  both  of  the  operator  and  the  patieut.  The 
middle  incisor  tooth  of  the  affected  side  should  be  pre- 
Makr  bono  viously  drawn.  The  extent  to  which  the  malar  bone  is 
iu'voived.     involved  may  be  a  matter  of  uncertainty.    If  involved, 
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its  removal  wiU  form  no  considerable  addition  to  the 
■  extent  of  the  operation.  The  natm-e  and  extent  of  the 
external  incisions  mxist  be  in  some  degree  detennined  by 
the  form  and  extent  of  the  tumour.  The  soft  textures 
of  the  face,  composed  of  skin,  muscles,  and  fat,  must  be 
raised  from  off  the  maxillary  bone  ;  and  there  are  no 
vessels  of  sufl&cient  magnitude,  to  qualify  the  incisions  to 
be  made,  which  are  regulated  partly  by  the  convenient 
exposm-e  of  the  bone,  and  partly  by  the  necessaiy  restora- 
tion of  these  structm-es  to  their  former  relations.  The 
lines  of  incision  should  be  carefully  noted. 

The  first  incision,  as  recommended  by  Mr.  Listen,  is  Lines  of 
made  from  the  external  angular  process  of  the  frontal 
bone  to  the  angle 
of  the  mouth,  di- 
viding all  the  soft 
parts  down  to  the 
bone;  a  second  in- 
cision, commencing 
on  the  nasal  pro- 
cess of  the  maxil- 
lary bone,  is  carried 
vertically  down- 
wards, through  the 
upper  lip,  separat- 
ing the  side  of  the 
nose,  by  detaching 
the  nasal  cartilage 
from  the  maxillary 
bone.  Thus  a  ver- 
tical flap  is  made, 
hanging  from 
above.     This  flap 

is  to  be  raised,  and  dissected  off  the  maxillary  and  malar 
bones  to  the  mfra-orbitary  ridge,  dividing  the  elevator 
muscles  of  the  upper  lip,  and  infra-orbitary  artery  and 
nerve.  The  dissection  is  then  carried  into  the  floor  of 
the  orbit  and  the  knife  employed  in  separating  the 
mfenor  oblique  muscle,  and  other  soft  parts  connected 
with  the  eye,  from  the  orbitar  plate.  If  it  be  then  found 
necessary  to  remove  the  malar  bone,  an  incision  should 
pass  backwards  along  the  line  of  the  zygoma,  and  reflected 
from  the  bone. 
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'  mXr  bon/  "^^^  entire  of  the  front  surface  of  the  maxillary  bone 
■  being  now  cleared,  cutting  bone  forceps,  of  large  size,  should 
be  used  to  divide  the  malar  at  its  connection  with  the 
maxillary  bone,  or  to  divide  the  malar  through  the  2ygoma. 
The  next  division  by  the  same  instriiment  is  made  at  the 
external  angular  process  of  the  frontal  bone ;  and  by 
employing  the  instrument  as  a  lever,  the  orbitar  plates  of 
the  maxillary  and  sphenoid  will  be  separated  into  the 
spheno  maxillaiy  fissure,  or  the  same  fissm-e  will  be 
opened  by  the  first  apphcation  of  the  forceps  between 
the  malar  and  maxillary  bones.  The  forceps  are  again 
applied  to  the  line  of  junction  of  the  two  maxillary  bones, 
the  upper  blade  being  introduced  into  the  floor  of  the 
nostril,  and  again  obliquely  across  the  nasal  process, 
towards  the  nasal  canal.  The  bone,  with  the  diseased 
mass,  is  then  insulated  on  its  sides,  and  if  forced  down- 
wards it  will  be  detached  from  the  eethmoid  bone ;  and, 
if  possible,  should  be  separated  from  its  attachment  to 
the  palatine  process  of  the  palate  bone,  which  may  be 
eflfected  by  a  transverse  division  made  along  the  line  of 
their  junction  with  a  strong  knife,  and  the  mass  removed. 
The  cavity  should  be  filled  with  lint,  and  the  facial  in- 
cisions carefully  brought  into  contact,  and  united  by  five 
sutures  when  all  bleeding  has  ceased. 
The  miuor  When  the  disease  in  the  antrum  is  limited,  and  it  is 
operatiou.  Q][3yjQ^g  ^j^g^^  neither  the  malar  bone  nor  the  nasal  cavity 
is  affected,  the  superior  maxillaiy  bone  may  be  removed 
by  a  simpler  proceeding,  so  far  as  relates  to  the  external 
incision,  and  it  is  always  desu-able  to  incise  the  face  as 
little  as  possible.  An  external  incision,  commenced  below 
the  middle  of  the  orbit,  is  can-ied  outwards,  and  running 
a  little  beyond  the  articulation  of  the  maxillary  and 
malar  bones,  is  then  curved  inwards  in  a  semicircular 
direction  to  the  angle  of  the  mouth.  This  flap,  which  is 
dissected  off  the  bone  and  di-awn  towards  the  mesial  line 
over  the  nose,  permits  the  entire  excision  of  the  antrum, 
but  leaves  behind,  undetached,  the  nasal  process  of  the 
maxillaiy  bone,  and  the  malar  bone  ;  while  it  permits 
the  division  of  the  maxillary  bone  from  its  fellow,  or 
what  may  be  equally  desirable,  the  cutting  through  the 
bone  itself  a  little  on  the  diseased  side  of  the  mesial  line. 
But  when  the  diseased  growth  is  of  uncertain  extent,  the 
larger  exposure  of  surface  is  preferable,  and  even  uecessaiy. 
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EXCISION  OF  THE  SCAPULA. 

This  bone  may  require  either  partial  or  entire  removal, 
in  consequence  of  disease  involving  its  textm-e  of  an 
incurable  nature.  But  it  is  not  the  presence  of  eveiy  indications, 
form  of  incurable  disease  that  will  justify  the  resort  to  a 
proceeding  so  large  and  so  critical  as  the  removal  of  the 
scapula,  and  we  ai-e  justly  restricted  in  our  appeal  to  the 
knife  to  the  presence  of  such  disease  as  presents  a  reason- 
able prospect  of  final  recovery.  On  this  principle  we 
exclude  every  active  form  of  cancer.  We  do  not  under- 
take a  large  operation  with  a  view  to  extend  the  term 
of  life  by  the  addition  of  weeks  or  even  of  months,  but 
in  the  expectation  of  prolonging  life  by  a  term  of  years, 
or  of  pennanently  eradicating  the  disease  for  the  removal 
of  which  the  operation  is  undertaken.  Excision  of  the 
scapula,  whether  in  part  or  in  its  entirety,  is  justified  by 
the  presence  of  tumom's  not  malignant,  or  any  form  of 
growth  chronic  in  its  natm'e,  of  slow  progress,  and  in 
which  the  constitution  of  the  possessor  is  only  involved 
by  the  mechanical  evil  resulting  from  its  magnitude, 
whether  present  or  prospective. 

The  necessity  of  its  removal  being  determined,  the  Excision, 
next  subject  for  the  decision  of  the  operator  is  that  of  '''^et'^er 

,1  1         .1  •  .  .  »    ,      ,  ,       partial  or 

the  partial  or  the  entu-e  excision  of  the  bone — in  other  entire, 
words,  is  it,  or  is  it  not  possible  to  retain  that  pai-t  of  the 
bone  which  enters  into  the  structure  of  the  shoulder- 
joint.  As  a  general  rule,  it  is  not  only  possible,  but  on 
every  account  it  is  desirable  to  retain  it  for  the  futm-e 
movements  of  the  arm,  which,  though  limited,  will  be 
most  useful,  and  we  also  avoid  the  great  evil  of  opening 
the  shoulder-joint.  If  the  movements  of  the  head  of  the 
humerus  in  the  glenoid  cavity  are  free,  and  unless  the 
diseased  growth  encroaches  largely  on  the  neck  of  the 
scapula,  the  bone  may  be  divided  close  to  the  glenoid 
cavity  and  the  joint  preserved.  If  the  movements  of  the 
articulation  axe  impaired  by  the  presence  of  disease 
encroaching  upon  or  within  it,  the  entire  bone  should  be 
taken  away.  When  the  tumour  is  large,  it  is  a  for- 
midable operation,  as  I  can  myself  testify  ;  the  exposiu-e 
of  surface  is  immense,  and  the  htemon-hage,  supposing 
the  operator  unprovided  with  the  best  means  of  com- 
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manding  it,  somewhat  frightful.  I  removed  this  bone  in 
the  case  of  a  man  brought  into  St.  Bartholomew's 
Hospital  with  a  very  large  firm  tumoxir  growing  from 
the  scapula,  from  which  a  lesser  growth  had  been  pre- 
viously removed  by  my  late  friend  Mr.  Eai-le.  The 
diseased  growth  equalled  the  size  of  the  head  of  a  child 
at  birth,  but  involving  the  entu-e  of  the  bone  to  within 
two  inches  of  the  acromion  process.  I  removed  it  in  the 
operating  theatre  with  the  concmTcnce  of  my  colleagues, 
and  not  without  the  co-operation  of  several  of  them. 
Had  I  undertaken  the  oj^eration  without  ample  assistance, 
I  have  no  doubt  the  man  would  have  died  on  the  table, 
so  large  was  the  bleeding  from  the  vessels  on  each  aspect 
of  the  bone. 

Operation.  The  operation  is  performed  as  follows.  A  vertical 
incision  is  made  of  about  three  inches  in  length  across 
the  spine  of  the  bone,  and  about  an  inch  or  more,  if 
justified  by  the  less  extent  of  the  gi'owth,  behind  the 
glenoid  cavity.  This  incision  is  can-ied  fii-mly  down 
to  the  dorsum  and  divides  the  supra  sjiinatus  and  tra- 
pezius above,  and  the  infra  spinatus  and  deltoid  below 
the  spine,  and  the  bone  itself  is  cut  asunder  by  the  bone 
forceps,  apphed  first  to  the  spine,  and  secondly  to  the 
inferior  costa.  The  scapula  is  thus  insulated  as  regards 
the  arm.  From  the  centre  of  the  vertical  incision  in 
the  skin  akeady  made,  a  second  incision  is  can-ied 
inwards  along  the  line  of  the  spine,  and  at  right  angles 
to  the  former  one,  the  extent  of  this  line  being  depen- 
dant on  the  magnitude  of  the  diseased  growth.  If  veiy 
large,  this  second  incision  should  cm've  upwai'd  almost 
inmiediately  towards  the  mesial  line  of  the  neck.  The 
flap  thus  formed  should  be  reflected  upwards,  and  a  third 
incision,  arising  from  the  same  point  of  divergence  of  the 
upper  line,  be  cai-ried  downwards  as  low  as  about  the 
eighth  dorsal  vertebra,  and  also  reflected.  The  final  division 
is  made  by  a  line  drawn  downwards,  uniting  the  extremities 
of  the  two  last  incisions,  all  tlu'ee  of  wliich  should  be  made 
convex  towai-ds  the  centre  of  the  tumoiu*  to  be  removed. 
The  form  and  extent  of  these  large  flaps  should  be  so 
calculated  as  to  enable  the  operator  to  invest  much  of 
the  exposed  smface  on  the  removal  of  the  diseased 
growth.  The  operation  now  requu-es  merely  the  entu-e 
insulation  of  the  morbid  mass,  by  raising  or  i-ather 
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drawing  it  with  some  force  off  the  ribs,  and  detaching 
all  the  remaining  muscles  which  comiect  it  to  the  trunk. 

It  is  an  operation  which,  if  previously  weU  studied, 
requires  little  more  than  bold  manipulation,  and  may  be 
completed  in  thi'ee  or  fom*  minutes.  In  consequence  of 
the  requisite  position  of  the  patient,  and  the  consequent 
difficulty  of  adapting  efficient  pressui'e  on  the  arterial 
tnmk  supplying  the  divided  vessels,  every  precaution 
should  be  taken  to  arrest  the  bleeding,  and  to  tie  them 
as  quickly  as  possible.  The  endeavour  to  compress  the 
subclavian  artery  on  the  first  rib  should  moreover  be 
vigorously  made. 

The  flaps  of  the  integument  are  brought  over  the 
wound  and  imited  both  by  sutm-e  and  by  plaster,  and 
the  whole  sm-face  may  be  covered  with  cotton  wool  and 
roUed.  The  arm  shoidd  be  fixed,  and  retained  in  its 
position  of  absolute  rest  for  two  or  three  weeks  after  the 
operation. 


EXCISION  OF  JOINTS,  OR  EESECTION. 

The  operation  bearing  this  title  merits  the  careful 
study  and  observation  of  every  operating  sm-geon. 

The  principle  of  excision  of  the  articular  extremity  of  History, 
bones,  was  adopted  in  the  practice  of  Mr.  Filkin,  an 
English  siirgeon,  in  the  year  1762,  and  shortly  afterwards 
by  Mr.  White  of  Manchester,  and  other  EngHsh  surgeons. 
Its  application  to  joints  in  general  was  suggested  by  Mr. 
Park,  and  it  was  adopted  on  the  Continent,  both  in 
France  and  Gennany,  with  increasing  success.  •  Sir  Philip 
Crampton  excised  the  knee-joint  in  two  cases,  and  Mr. 
?c?)f  shoulder  and  elbow  joints,  about  the  year 
1830.  At  a  later  date,  and  within  the  last  ten  years,  the 
operation  has  acquired  a  yet  greater  notoriety,  and  been 
marked  by  mcreasmg  success  under  the  hands  of  Mr. 
byme,  Mr.  Fergusson,  Mr.  Jones,  of  Jersey,  Mr.  Butcher, 
and  many  others.  To  these  gentlemen  the  operation  of 
excision  of  diseased  joints  owes  much  of  the  favour 
bestowed  on  it  by  its  advocates  in  England  ;  to  Mr. 
Syme  m  Scotland,  to  whom  the  merit  of  reviving  the 
operation  of  excision  of  the  elbow  joint  more  particularly 
belongs  ;  to  Langenbach,  Stromeyer,  Heyfelder,  Esm  arch, 
m  Germany  and  Denmark;  to  Moreau  and  Larrey,  in 
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France.  In  our  own  countiy,  in  which  the  operation  of 
excision  of  joints  owes,  we  have  reason  to  beUeve,  the  first 
conception,  and  perhaps  the  most  frequent  execution,  its 
adojDtion  is  no  longer  confined  to  the  practice  of  a  few, 
but  is  recognised  by  many  surgeons  of  eminence  as  the 
final  crisis  of  the  diseased  organisation  of  almost  every 
important  articulation  of  the  extremities.  And  so  long 
as  the  rules  of  curative  surgery  are  strictly  observed,  and 
the  appeal  to  excision  follows  in  the  track  of  high-classed 
curative  measures,  treatment  by  excision  will  ever  be 
deemed  a  valuable  resource.  But  in  order  to  become 
valuable,  the  operation  of  excision  must  occupy  its  tme 
position  in  the  scale  of  therapeutic  power,  it  must 
be  resorted  to,  only  as  the  substitute  for  amputation 
of  a  limb.  It  is  aiJisUcable  only  to  such  joints,  the 
diseased  or  mutilated  condition  of  which  is  either  in- 
compatible with  the  recovery  of  their  functions  as  joints, 
or  in  which  the  movements  are  so  fruitful,  of  pain, 
as  to  become  a  soiuce  of  evil  to  the  constitution  of  their 
possessors. 

Principle  of  In  oxcisiou  of  a  joint  we  propose  the  attempt  to  pre- 
excision.  gerye  a  limb  from  removal  by  amputation.  We  do  not 
excise  a  joint  because  it  is  diseased,  but  because  its  con- 
dition is  so  incurably  diseased,  that  it  must  be  separated 
from  the  body  in  order  to  preserve  life.  There  is  no 
question  as  to  the  advantage  of  the  one  operation  over 
the  other,  the  difficulty  in  the  diagnosis  consists  in  the 
decision  whether  either  operation  shall  be  resorted  to. 
The  knowledge  of  diseases  of  joints  is  only  acquired  by 
years  of  obsei-vation.  The  surgery  of  the  stmctm'e  itself 
is  peculiar.  It  has  especial  claims  on  the  ingenuity  of 
the  sm-geon,  and  on  his  patient  reliance  on  the  resomrces 
of  Nature. 

Two  suggestions  I  will  venture  to  make  to  the  young 
surgeon,  with  a  view  to  guai'd  him  against  an  error,  I 
fear  not  a  very  infrequent  one,  in  the  diagnosis  of  a 
diseased  joint.  The  first  may  recall  to  his  recollection  a 
pathological  fact,  viz.,  that  the  absoriDtion  of  the  entire 
cartilage  of  a  joint  lies  iu  the  direct  path  to  natiu-al 
anchylosis.  That  there  is  a  vis  medicati'ix  pi'esiding  over 
the  morbid  changes  in  the  organism  of  a  joint,  wiU 
scarcely  admit  of  doubt  iu  the  minds  of  those  who  have 
experience  of  disease  elsewhere,  and  have  watched  its 
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progress  in  other  textures  of  the  body.  And  this  ten^ 
dency  surely  points  to  the  retention  of  a  limb  thi'ough 
the  medium  of  anchylosis,  if  it  be  possible.  How 
cui-iously  and  how  infinite  in  their  variety  are  the 
resources  of  Nature  displayed  in  the  attempt  to  retain  or 
to  re-model  the  material  substitute  for  bone  thrown  off  by 
disease.    How  beautiful  the  display  of  architectural  skill ! 

I  cannot  refrain  from  describing  an  example  of  this 
architectural  power  that  was  shown  me  many  years  since 
by  a  scientific  friend,  and  the  relation  of  which  is  not  with- 
out its  object.  The  prepai-ation  consisted  of  a  portion  of 
the  tusk  of  a  large  elephant,  the  hollow  cylinder  of  which 
had  been  transfixed  by  a  musket  ball,  by  which  the  futm-e 
utihty  of  the  instmment  had  been  compromised.  To 
remedy  the  evil,  Natm-e  had  thrown  across  the  tube  and 
along  the  track  of  the  ball,  a  firm  cylinder  of  bone,  from 
which  two  pillars  of  bone  were  thrown  up  to  support  the 
outer  wall  of  the  broken  tusk.  With  such  evidence  of 
design  and  such  power  of  execution  can  we  hesitate  in 
our  conviction,  that  the  first  aim  of  Natm-e  is  the  restor- 
ation, if  not  of  the  affected  joint,  at  least  of  the  limb,  by 
the  union  of  the  bones  by  anchylosis.  The  second  sug- 
gestion refers  to  the  question  of  freeing  the  joint  of  its 
locked-up  contents  by  a  free  incision  made  into  it.  How 
much  of  local  pain,  how  much  of  constitutional  disease 
may  not  be  occasionally  dependent  on  the  presence  of 
fluid  penned  up  within  a  joint !  By  its  timely  removal  I 
have  witnessed  again  and  again  the  subsidence  of  local 
pain,  heat,  and  swelling ;  I  have  seen  the  pulse  to  fall, 
appetite  return,  sleep  recovered,  and  finally  health  re- 
gained, with  anchylosis  of  the  hitherto  intractable  joint ; 
and  although  I  do  not  assert  that  laying  open  a  diseased 
joint  will  invariably  attain  this  salutaiy  crisis,  for  I  have 
seen  it  fail,  I  maintain  that  at  a  small  expense  it  will  occa- 
sionally succeed  in  an-esting  the  morbid  actions,  and  in 
the  restoration  of  such  as  eventually  terminate  in  health.* 

The  operation  of  excision  of  a  joint  contemplates  the  Object  of 


With  the  success  attendant  on  this  practice  by  which  so  many 
hmbs  have  been  preserved  no  surgeon  is  more  honourably  associated 
than  Mr.  Gay  and  I  refer  the  reader  with  much  pleasure  to  his  written 
testimony  on  the  subject.  My  colleague,  Mr.  Lloyd,  has  also  for  many 
years  adopted  this  treatment,  and  I  know  that  in  so  doing  he  has 
often  rescued  a  limb  from  amputation. 
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entire  removal  of  the  diseased  articulation.  It  is  an 
operation  which,  applied  to  the  larger  joints,  is  not 
attended  with  less  danger  to  life  than  the  amputation  for 
which  it  is  the  substitute.  This  remark  appUes  especially 
to  excision  of  the  knee-joint,  but  we  are  wam-anted  in 
undertaking  the  somewhat  more  dangerous  operation 
with  a  view  to  the  greater  gain.  We  ventm-e  more,  that 
we  may  retain  the  limb.  Let  it  not  be  supposed  that  the 
excision  of  the  knee-joint  is  free  from  serious  danger, 
and  especially  when  undertaken  on  account  of  such 
injuiy  as  arises  from  a  musket-baU  or  from  a  violent 
wi'ench  of  the  articulation.  A  recent  shock,  whether  fi'om 
one  or  other  of  these  causes,  finds  the  constitution  iU- 
prepared  for  a  lai-ge  operation ;  whQe,  on  the  other 
hand,  a  system  exhausted  by  protracted  pain  and  profuse 
discharge  is  equally  disqualified  to  sustain  the  shock.  It 
is  highly  probable  that  the  constitution  is  less  tolerant  of 
violence  done  to  a  sound  than  to  an  unhealthy  joint ;  but 
when  we  recollect  the  great  amount  of  local  u'ritation 
and  the  continued  di-ain  on  the  circulating  system  so 
frequently  following  the  operation  of  excision  of  the 
larger  joints,  we  must  be  especially  careful  how  we 
venture  on  so  hazardous  a  proceeding  in  persons  who 
manifest  signs  of  the  exhausting  efl:ect  of  protracted 
disease. 

Excision  of  a  diseased  joint  proposes  the  removal  of 
such  morbid  textures  as  have  become  a  som-ce  of  evil  to 
the  constitution.  All  the  components  of  the  joint  may 
be  involved  in  the  morbid  change — sinovial  membrane, 
cartilage,  ligament,  and  bone.  It  should,  however,  be 
remembered  that  the  disease  itself  is  not  specific  in  its 
natm'e,  and  that  under  most  circumstances  the  new  joint 
is  the  seat  of  a  large  di-ain  of  matter,  and  textm-es  of  aU 
kinds  undergo  important  changes  by  which  then*  natm-al 
fanctions  are  abrogated.  It  would  be  diflicult  to  imagine 
a  portion  of  sinovial  membrane,  adherent  to  the  bone  after 
excision  and  involved  in  the  new  actions  consequent  upon 
it  to  retain  the  power  of  secreting  sinovial  fluid,  or, 
indeed,  of  being  provided  with  blood-vessels  competent  to 
secrete  any  fluid.  One  form  of  disease  of  this  impoi-tant 
membrane  being  more  obnoxious  than  others,  viz.,  the 
"pulpy  thickening"  of  Su-  B.  Brodie,  may  render  its 
entire  removal  a  desideratum  —  but  not  at  a  large 
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expense  to  the  bone — for  it  may  be  doubted  whether  a 
portion  of  the  puljay  membrane  retained  under  the  altered 
condition  of  the  joint  would  be  attended  by  any  serious 
consequences. 

The  extent  to  which  cartilage  should  be  removed  wiU 
gi-eatly  depend  on  the  proposed  functions  of  the  new 
joint.  If  it  be  proposed  that  the  bones  be  brought  into 
apposition  with  a  view  to  anchylosis,  it  is  obvious  that  all 
intei-posing  cartilage  with  its  lining  investment  of  sinovial 
membrane  should  be  removed.  But  again  the  question 
arises  as  to  the  necessity  of  dividing  the  bone  at  any  con- 
siderable distance  from  its  extremity  for  the  mere  pm-pose 
of  getting  rid  of  the  entire  cartilage,  and  especially  so  when 
we  recollect  that  the  sinovial  sm-face  of  cartilage  possesses 
in  aU  probability  the  lowest  secreting  power  of  the  entire 
membrane.  A  joint  intended  for  anchylosis  demands  the 
close  apposition  of  the  opposite  bones,  the  articular  ends 
of  which  should  of  course  be  removed  by  the  saw.  The 
extent  of  this  apposition  of  the  opposing  bones  is,  to 
say  the  least,  an  xmsettled  question  in  surgical  practice. 
Some  sm-geons  do  not  place  the  bones  in  absolute  contact 
after  the  operation,  a  small  interval  in  the  case  of  excision 
of  the  bones  of  the  knee-joint  being  retained  throughout 
the  after  treatment.  By  such  means,  coupled  with  the 
most  absolute  quietude,  both  of  the  joint  and  of  the 
person  of  the  patient,  the  process  of  anchylosis  is  supposed 
to  proceed  more  favom-ably  towards  its  completion. 

On  the  other  hand,  it  may  be  urged  that  between  the 
two  relations  of  the  opposing  bones,  viz.,  the  existence  of 
an  inteiwal  between  them,  and  their  absolute  contact, 
supposmg  it  effected  without  injurious  pressm-e,  general 
experience  would  rather  favom-  the  latter  mode  of  treat- 
ment. The  great  after  difficulty  arises  from  local  dis- 
turbance, causmg  profuse  secretion  from  the  joint ;  and  it 
IS  not  an  unreasonable  supposition,  that  the  presence 
of  an  mterval  between  the  bones  must  tend  to  the 
encouragement  of  such  actions  within  the  joint  as,  to  say 
the  least,  protract  recovery.  Mr.  Jones  of  Jersey,  a  man 
of  large  experience  in  this  branch  of  sm-geiy,  adopts  the 
treatment  by  absolute  contact,  and  I  confess  I  am  iiclined 
in  the  same  du-ection. 

But  in  cases  in  which  it  is  proposed  to  retain  some 
degree  of  motion,  as  in  excisions  of  the  joints  of  the  upper 
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extremity,  the  removal  of  the  entire  cartilage  is  not 
requisite ;  and  it  is  the  practice  of  many  sm-geons  to  saw 
off  the  articular  end  of  the  humerus  in  operations  on  the 
elbow-joint,  for  example,  but  to  leave  the  opposite  bones 
imtouched.  If,  then,  no  evil  arises  from  the  presence 
of  cai-tilage  in  the  new  joint,  it  affords  a  strong  pre- 
sumption in  favour  of  a  more  limited  division  of  the 
femur  in  cases  of  excision  of  the  knee-joints  than  has 
been  commonly  adopted. 

With  regard  to  division  of  the  bone  in  the  operation  of 
resection,  it  is  desuable,  as  a  principle,  to  retain  as  much 
as  possible,  and  especially  in  operations  on  the  lower 
extremity,  not  only  for  the  purpose  of  maintaining 
equality  in  the  length  of  the  limbs,  but  of  retaining  the 
largest  extent  of  surfaces  for  futm-e  junction.  This  indi- 
cation, so  palpable  in  its  reasoning,  may,  however,  demand 
considerable  modification  under  circumstances  of  powei-ful 
muscular  contraction,  which  can  only  be  met  by  the 
division  of  the  shaft  of  the  bone  at  some  distance  from 
the  joint.  The  process  of  anchylosis  demands  the  presence 
of  healthy  bone,  and  as  a  general  ride  we  find  the  bone 
in  a  condition  not  unsuited  to  the  process  of  union.  In 
examples  of  great  softening,  such  as  are  incidental  to 
protracted  strumous  disease  in  young  persons,  it  may 
fairly  be  presumed  that  anchylosis  is  impracticable.  In 
such  cases  the  operation  of  excision  of  the  knee  or  ancle 
joints  is  contra-indicated. 

It  is  obvious,  then,  that  the  operation  of  excision  as 
apphcable  to  the  knee  contemplates  an  ultimate  issue, 
essentially  distinct  from  the  same  operation  applied  to 
either  of  the  larger  articulations  of  the  upper  extremity. 
In  the  former  we  entertain  no  hope,  and  we  make  no 
effort  to  retain  motion.  Perfect  jimction  of  the  opposite 
bones  is  the  great  desideratum,  with  a  view  to  re-establish 
the  fimctions  of  the  limb  as  a  piUar  of  support,  and  an 
agent  of  locomotion.  Whereas,  in  operations  on  lesser 
joints,  and  especially  of  the  elbow,  having  no  weight  to 
sustain,  and  of  lighter  construction,  we  at  least  hope 
for  mobility,  in  however  limited  a  degi*ee  it  may  be 
recovered. 
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THE  SHOULDER-JOINT. 

Excision  of  this  joint  was  first  performed  in  the  yeat 
1768,  by  Mr.  White  of  Manchester,  and  was  repeated  by 
several  English  surgeons,  within  the  following  twenty 
years.  Whether  from  want  of  entei-prise  in  the  surgical 
profession,  or  fi-om  the  want  of  oppoiiunity,  the  opera- 
tion feU  into  abeyance,  until  it  was  again  resorted  to 
by  Mr.  Syme,  in  whose  hands  it  proved  eminently  suc- 
cessful. It  has  now  become  an  operation  established  by 
general  approval. 

Excision  of  the  head  of  the  humerus,  rather  than  that  indications, 
of  the  shoulder  joint, — for  the  glenoid  cavity  is  rarely 
involved  to  such  an  extent  as  to  require  its  removal, — is 
resorted  to  in  cases  of  incm-able  disease  of  the  articula- 
tion, in  severe  iujm-ies  sustained  by  the  joint,  as  in  gun- 
shot and  other  wounds,  and  occasionally  in  compound 
dislocations.  Disease  of  the  joint  is  characterised  by 
protracted  pain  in  the  region  of  the  articulation,  often 
originating  in  that  of  the  insertion  of  the  deltoid  muscle. 
The  movements  of  the  limb  have  long  been  gi-eatly 
abridged  in  extent,  while  any  attempt  either  to  raise 
or  to  rotate  the  bone  is  attended  with  pain,  both 
severe  and  continued.  The  deltoid  muscle  has  become 
atrophied  by  reason  of  its  totally  suspended  office,  the 
shoulder  is  flattened,  and  the  constitutional  health 
generally  and  gi-eatly  impaired.  This  condition  of  the 
joint  would  probably  have  originated  in  simple  sinovial 
disease,  which  has  becoine  intractable  and  advanced 
towards  the  disorganisation  of  the  structures  through 
the  partial  or  complete  absoi-ption  of  the  arthrodial 
cartilage  covering  both  the  head  of  the  humerus  and  the 
glenoid  cavity.  Matter  may  have  formed  within  the 
ai-ticulation,  and  have  found  its  way  to  the  sm-face 
through  one  or  more  sinuous  channels. 

In  other  examples  both  the  nature  and  the  progress 
of  the  diseased  action  are  less  severe,  the  destructive 
mflammation  is  more  chronic,  while  the  movements  of 
the  limb  are  not  more  free.  The  joint  appears  to  have 
wasted,  and  the  shoulder  to  have  become  more  flattened 
ni  comparison  with  the  opposite  joint  than  occurs  in  the 
foi-mer  example.    But  the  joint  is  destroyed  for  aU  the 
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purposes  of  motion,  and  the  functions  of  the  deltoid 
muscle  are  abrogated  for  ever.  In  the  case  of  gun-shot  i 
wounds  -which  have  either  perforated  the  head  of  the 
bone,  or  have  passed  through  the  joint,  the  experience 
of  such  injiu-ies  received  in  battle  proves  the  certainty 
of  destructive  actions  being  thereby  initiated,  as  -wiil 
infallibly  terminate  in  the  disorganisation  of  the  joint. 
In  such  cases,  therefore,  judicious  sm-gery  appeals  to  the 
operation  of  excision  as  the  valuable  alternative  to  the 
loss  of  the  entu'e  limb.  In  such  a  case  the  necessity  for 
the  removal  of  the  glenoid  cavity,  either  pai-tiaUy  or 
completely,  wiU  depend  on  the  condition  of  the  bone 
■when  exposed  to  view.  If  shattered  or  even  if  fi-actured, 
inasmuch  as  that  process  of  the  scapula  can  perform  no 
very  useful  part  in  the  future  economy  of  the  limb,  it 
should  be  at  once  removed. 

The  excision  of  the  head  of  the  humerus  may  be  also 
required  in  cases  of  necrosis.  It  should  be  recollected 
that  necrosis  is  especially  a  disease  of  the  bone,  and 
not  of  the  joint ;  and  it  is  a  remarkable  fact  in  the 
pathology  of  bone,  how  lai'ge  may  be  the  extent  of 
disease  of  the  shaft  of  a  bone  without  its  involving  the 
sti'uctm^es  of  a  contiguous  joint.  Notwithstanding  the 
liabilities  to  disease  of  various  kinds  which  appertain  to 
joints,  these  regions  possess  a  remarkable  immunity  from 
disease,  extrinsic  though  contig-uous  to  them,  whether  of 
bony  or  other  tissues,  and  in  no  form  in  which  disease 
presents  itself  in  the  neighboiu-hood  of  joints  is  this 
feature  more  striking  than  in  that  of  necrosis.  This 
barrier  raised  in  defence  of  the  joint  in  the  case  of 
necrosis,  may  be  assigned  to  the  fact,  that  necrosis  of 
bone  rarely  extends  to  the  expanded  extremities,  but 
is  usually  limited « to  the  shaft  of  the  alFected  bone. 
I  do  not  recollect  in  the  lai-ge  number  of  examples 
of  diseased  bone  on  which  I  have  operated,  I  have 
ever  had  occasion  to  approach  the  joint  itself,  whereas, 
I  can  bear  testimony  to  the  existence  of  many  varieties 
of  growth,  both  simple  and  malignant,  in  the  neighbour- 
hood of  large  joints  in  Avhich  the  articulation  has  beeu 
left  intact. 

Let  us  not  hastily  infer  the  implication  of  the  shoulder- 
joint  because  its  movements  arc  limited  in  extent,  or  are 
effected  with  pain  and  difficidty.    A  bone  diseased  to 
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within  an  inch  of  its  articular  surface  may  explain  these 
and  even  greater  difficulties. 

Necrosis  of  the  humerus  is  indicated  by  general 
swelling  of  the  deltoid  region,  and  is  usually  accom- 
panied by  the  presence  of  one  or  more  sinuses  leading 
down  through  the  substance  of  the  deltoid  muscle  to 
dead  bone.  Should  the  probe  pass  into  the  interior  of 
the  shaft,  the  evidence  is  yet  more  conclusive.  The 
extent  of  the  dead  bone  may  be  infeiTed  from  the  con- 
dition of  the  stiiictures  around,  from  the  number  of  the 
sinuses  communicating  with  the  bone,  and  the  character 
and  appearance  of  their  orifices  in  the  skin,  and  from  the 
duration  of  the  disease. 

This  history  does  not  wan-ant  an  operation  of  excision 
of  the  head  of  the  bone,  simply  because  there  is  no 
evidence  to  bear  out  disease  of  that  portion  of  the 
humerus.  Careful  discrimination  will  probably  deter- 
mine the  necessity  of  exposing  the  shaft  of  the  bone 
below  the  articulation,  and  of  extending  the  incision 
upwards  to  the  joint,  conditionally  only  on  the  extension 
of  the  diseased  actions  in  that  direction.  Assuredly, 
necrosis  of  the  hmnenis  does  not  afford  a  frequent 
wan-ant  for  the  operation  of  excision  of  the  head  of 
the  bone. 

The  operation  originally  adopted  by  Mr.  White  con-  Operations, 
sisted  of  a  straight  incision  canied  downwards  from  the 
acromion  through  the  deltoid  muscle  to  the  extent  of 
five  or  six  inches.  Some  difficulty  was  probably  expe- 
rienced by  the  retention  of  the  head  of  the  bone  by 
the  tendon  of  the  biceps  muscle.  To  remedy  this  evil. 
Professor  Langenbeck  commenced  his  incision  forwards 
over  the  bicipital  groove,  and  detached  the  tendon  by 
dividing  the  fibrous  sheath  that  fixes  it  to  the  bone.  The 
joint  is  exposed  by  the  upper  surface  of  the  capsule  being 
divided  transvei-sely  as  weU  as  longitudinally,  the  head  is 
disarticulated  by  being  pushed  thi-ough  the  divided  parts, 
and  sawn  off  to  any  extent  required.  This  necessity 
IS  of  com-se  gauged  by  the  extent  of  its  disease,  but  if  it 
be  deemed  advantageous  to  remove  any  portion  beyond 
about  an  inch  below  the  head,  either  a  partial  or  a  com- 
plete division  of  the  muscles  inserted  into  the  bicipital 
groove  becomes  necessary. 

For  the  second  mode  of  exposing  the  head  of  this  bone 
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we  are  indebted  to  M.  Stromeyer,  who  adopted  a  circular 
incision,  commencing  below  the  spine  of  the  scapula  about 
two  inches  behind  the  acromion,  and  carried  downwards 
to  about  the  middle  of  the  length  of  the  deltoid  muscle, 
and  thus  sweeping  round  and  teiTainating  about  an  inch 
on  the  inner  side  of  the  acromion  process.  This  incision 
may  at  once  extend  in  depth  sufficient  to  divide  the 
muscle.  The  flap  being  raised  exposes  the  exterior  of  the 
joint  and  the  head  of  the  bone  is  thiiist  through  a  free 
opening  made  into  it  by  the  knife. 

In  sawing  off  the  bone,  the  arm  should  be  brought  for- 
wards to  the  anterior  surface  of  the  patient's  body,  in 
order  to  place  the  projecting  head  at  a  convenient  angle 
for  the  application  of  the  saw,  the  soft  structures  ai'ound 
being  protected  from  injmy  by  a  flat  piece  of  metal  placed 
behind  the  bone,  and,  at  the  same  time,  gi'eat  cai"e  should 
be  bestowed  in  this  and  in  all  cases  of  the  kind,  to  the 
end  of  preventing  the  heahng  process  beiag  protracted 
by  the  presence  of  saw-dust  in  the  womid.  The  advan- 
tage attributed  by  Stromeyer  to  this  method  of  exposing 
the  head  of  the  bone  consists  in  the  facihty  given  for  the 
escape  of  the  secretion,  from  the  interior  of  the  wound, 
by  wliich  the  healing  process  is  assisted.  The  per- 
manent injury  done  to  the  deltoid  is  perhaps  neither 
considerable  nor  important,  because  sufficient  power  re- 
mains to  it  to  effect  the  required  movements  of  the  arm, 
which,  however  successfivl  the  operation,  must  of  necessity 
be  limited.  It  has  also  the  advantage  of  exposing  the 
bone  more  freely  to  manipulation,  an  object  of  some 
moment  where  the  removal  of  a  considerable  portion  of 
the  shaft  is  desirable. 

Of  the  two  operations,  that  of  Mr.  White  has  the  merit 
of  greater  simplicity,  and  it  obviates  one  gi-eat  defect  in 
aU  operations,  viz.,  that  of  the  unnecessaiy  division  of 
muscular  fibre;  and  there  can  be  little  doubt  that,  in 
respect  to  the  question  of  heemorrhage,  the  advantage  is 
also  in  favour  of  the  straight  incision — an  argument  that 
would  weigh  but  lightly  in  the  estimate  of  M.  Stromeyer, 
who  clings  to  the  good  old  doctrme  of  copious  local  deple- 
tion as  an  essential  part  of  the  after  treatment.  M.  Stro- 
meyer was  somewhat  unfortunate  in  the  loss  of  several  of 
his  cases  by  pyemia. 

When  the  bone  is  removed  the  parts  should  be  replaced 
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as  much  as  possible  in  their  natural  position,  the  arteries 
tied,  and  all  haemorrhage  arrested,  the  edges  of  the  outer 
woimd  brought  carefully  into  contact,  the  fore-aiTQ  raised 
and  supported  in  a  well-adapted  sling,  elevated  to  a 
height  proportioned  to  the  length  of  the  bone  removed. 

The  great  object  is  that  of  obliterating  the  cavity 
within,  as  much  as  possible.  The  sawn  extremity  of  the 
bone  should  be  raised  upwards  to  the  level  of  the  former 
socket,  and  general  pressure  from  without  maintained  by 
means  of  a  large  quantity  of  cotton  wool,  over  which  a 
roUer  may  be  applied  in  such  manner  as  to  aiford  support 
to  the  joint  and  bring  all  its  structiures  in  a  nonnal  rela- 
tion to  each  other.  If  this  object  be  accomplished,  and 
the  health  of  the  patient  maintained  by  the  administra- 
tion of  such  remedies  as  will  protect  him  from  the  con- 
sequences of  the  shock  of  the  operation  (and  for  which 
I  must  refer  the  reader  to  the  subject  of  the  after 
treatment  of  operations),  we  have  no  reason  to  doubt  a 
favourable  issue  of  the  case.  At  the  expiration  of  from 
three  to  fom*  weeks  the  arm  may  be  subjected  to  slight 
passive  motion,  to  be  increased  both  as  to  extent  and 
diiration  day  by  day,  and  if  unattended  with  pain  or  with 
increase  of  discharge  from  the  wound,  we  may  anticipate 
for  our  patient  a  useful  degree  of  movement  hereafter  to 
the  affected  limb. 
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No  joint  in  the  body,  judging  from  past  experience, 
obtains  more  substantial  advantages  from  the  opera- 
tion of  excision,  than  the  elbow-joint.  This  success  is 
due,  doubtless,  to  its  less  critical  nature  in  the  eco- 
nomy of  the  body,  both  as  regards  its  relative  size, 
and  not  less  so  to  the  superficial  relation  of  the  bones 
composmg  it,  to  the  surface  of  the  body.  The  concur- 
rence of  these  two  features,  but  more  especially  the 
tacihty  of  its  exposure,  has  brought  it  within  the  range 
of  experimental  treatment  more  frequently  than  any 
other  joint.  As  regards  the  functions  of  the  arm,  the 
elbow  may  be  said  to  be  a  more  important  joint  than  the 
shoulder  Itself.  The  movements  of  the  shoulder  relate  to 
surrounding  objects.  These  relations  may  be  obtained 
by  change  of  position  of  the  body,  while  many  of  the. 
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most  important  movements  of  the  elbow  refer  to  the 
trunk  itself ;  and  in  case  of  disease  or  mutilation  it  has 
no  represeutatiYe.  In  disease  of  the  shoulder  the  fore- 
arm retains  much  of  its  utility  in  the  economy  ;  while  in 
that  of  the  elbow-joint,  the  offices  of  the  entire  limb  are 
more  or  less  abrogated. 

It  is  remarkable  to  what  a  great  extent  the  utility  of 
the  upper  extremity  is  reduced  in  cases  of  pennanent 
rigidity  of  the  elbow-joint  in  the  straight  position.  The 
functions  of  the  limb  are  restricted  to  its  relation  to 
objects  at  the  radius  of  the  arm  only,  while  its  services 
are  almost  entirely  lost  to  the  person.  As  compared, 
therefore,  with  the  last-named  joint,  in  addition  to  disease 
and  injury,  the  condition  justifying  excision  of  the  head 
of  the  humerus,  a  third  condition,  that  of  anchylosis, 
may  be  added  for  the  consideration  of  the  surgeon, 
because  the  aim  of  surgery  points  to  the  rehef  of  imjDaired 
functions,  and  a  straight  inflexible  limb  is  incompatible 
with  the  large  majority  of  such  actions  as  the  arm  is 
destined  by  natm^e  to  perfonn.  If,  therefore,  the  ques- 
tion of  danger  can  be  met  by  a  satisfactory  reply,  and 
more  especially  if  the  occupations  of  the  individual  man 
are  such  as  to  demand  an  altered  relation  between  the 
hand  and  the  trunk,  many  of  the  oflices  of  the  ann  being 
performed  at  the  focal  distance  of  his  vision,  we  are 
justified  in  the  attempt  to  remove  the  evil  by  operation. 
If  imder  these  cu'cumstances,  then,  such  a  case  present 
itself,  the  surgeon  has  a  full  warrant  on  sound  sm-gical 
principles  in  contemplating  the  operation  of  excision  of 
the  anchylosed  bones. 

About  the  year  1780  excision  of  the  elbow-joint  was 
performed  by  Mr.  Park.  It  was  repeated  by  many 
surgeons,  both  British  and  Continental ;  and,  after  an 
interval  of  nearly  half  a  century,  dm'ing  which  few 
records  remain  of  its  performance,  it  was  again  brought 
under  the  notice  of  the  profession  by  Mr.  Syme,  who 
practised  it  on  many  occasions  with  remarkable  success. 
Excision  of  the  elbow-joint,  or  of  one  or  more  bones 
entering  into  its  composition,  may  be  resorted  to  in 
disease  of  the  articulation,  leading  to  abscess  in  the  joint, 
absorjDtion  of  cartilage,  and  partial  dislocation  consequent 
on  separation  of  the  ligamentous  textm-es.  Of  the 
various  grounds  justifying  the  resort  to  the  operation 
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that  of  disease  demands  the  most  careful  diagnosis. 
Dm'ing-  the  active  stage  of  diseased  actions  of  the  joint, 
the  operation  is  scarcely  admissible.  We  wait  for  the 
cessation  of  pain  and  heat,  and  other  indications  of  active 
disease.  This  object  attained,  we  yet  hesitate  lest  we 
now  inteiTupt  the  natural  process  of  anchylosis,  and  the 
more  so,  provided  the  joint  has  assumed  the  angle  most 
subservient  to  the  functions  of  the  fore-arm  and  hand. 
To  this  crisis  Natm-e  wiU  cany  the  disease  under  the 
favom-able  condition  of  a  gi-adually  subsiding  infiamma- 
toiy  action.  We  therefore  hesitate  in  our  proceeding, 
until  we  obtain  good  evidence  fi'om  frequently  recmTing 
pain,  and  increased  swelling  of  the  joint,  that  active 
disease,  although  at  present  dormant,  is  yet  lurking 
within.  We  are  scarcely  ever  justified  in  the  opera- 
tion of  excision,  either  of  this  or  of  any  joint  during 
the  stage  of  active  disease.  The  indications  of  local 
pain,  and  increased  heat  of  the  integuments  around 
the  joint,  may  be  deemed,  except  imder  particular  con- 
ditions, fatal  to  the  resort  to  the  knife.  Disease  of 
the  bones  fonning  the  joint  is  not  a  frequent  cause 
justifying  the  operation,  for  reasons  previously  given. 
Such  disease,  in  the  form  of  necrosis,  does  not  commonly 
reach  the  joint,  but  appears  instinctively  to  avoid  it, 
while  the  carious  or  softened  condition  of  the  bone  may 
be  the  concomitant  of  disease  of  the  general  structm-e  of 
the  articulation. 

Excision  of  the  elbow-joint  is  occasionally  demanded  in 
cases  of  injuiy,  whether  in  the  form  of  iiTcducible  cUslo- 
cation,  compoimd  fracture,  or  as  practised  largely  in* 
miUtary  sm-geiy  of  gun-shot  wounds.  Its  application 
to  nreducible  compound  fractm-e  is  necessarily  rare, 
because  it  is  preferable  to  make  any  reasonable  division 
of  the  soft  parts,  for  the  pm-pose  of  replacing  the  exposed 
or  protruded  bone,  and  thereby  giving  the  joint  the 
chance  of  restoration,  to  the  certain  issue  of  impah-ed 
movements,  and  probably  of  anchylosis,  by  its  immediate 
excision.  Stdl  such  cases  do  occiu-,  and  should  be  met 
by  decision. 

Its  appUcation  to  necrosis  of  the  bones  is  also  rare,  for 
reasons  given  above.  The  operation  for  necrosis  and  that 
for  excision  are  totally  distinct  operations.  In  the  case 
of  gun-shot  wounds,  excision  is  a  valuable  resource  j  and 
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the  more  so,  because  it  would  appear  from  the  evidence 
of  mUitaiy  svu-geons,  and  especially  of  Langenbeck  and 
Stromeyer,  that  the  elbow  joint  is  especially  liable  to 
injmy  :  1st,  from  its  exposure  ;  and  2nd,  from  the  ten- 
dency of  the  humerus  to  split  downwards  into  the  joint. 
One  does  not  quite  comprehend  the  peculiar  liability  of 
this  portion  of  the  frame  to  musket  wounds — at  least  the 
liability  is  not  protective  of  other  parts,  or  the  frequent 
splintering  of  the  humerus  could  not  be  assigned  as  a 
prominent  motive  for  the  operation. 

"  The  object  of  this  operation  is  to  restore,  if  possible, 
a  thoroughly  moveable  articulation,  such  a  one  as  is  fitted 
for  all  the  ordinary  'avocations  of  life ;  but  if  mobUity 
is  unattainable,  a  firm  anchylosis  at  a  suitable  angle,  is 
the  most  desirable  result."  '■' 
Operations.  rpj^g  excision  of  the  elbow-joint,  whether  pai-tiaUy  or 
entirely,  is  made  by  requisite  division  of  the  parts  be- 
hind ;  and  before  proceeding  to  the  operation,  it  is 
desirable  to  form  some  idea,  if  possible,  of  the  extent 
of  the  disease,  and  of  the  particular  bone  or  bones 
affected,  and  of  its  natiu'e.  Whether  synovial,  or  whether 
necrosis,  or  especially  in  cases  of  compoimd  dislocation, 
we  can  have  little  difficulty  in  forming  a  tolerably  coiTCct 
opinion  on  this  subject.  The  joint  is  exposed  by  either 
one  or  two  longitudinal  incisions  made  on  the  back  of  the 
articulation,  vaiying  in  lengih  from  3  to  4  inches,  accord- 
ing to  the  size  of  the  morbid  structures  to  be  removed. 
It  is  almost  unnecessary  to  say,  that  the  smaller  the 
exposiu'e  of  the  joint,  com2oatible  with  the  sufliciently 
free  command  over  the  diseased  parts  to  be  removed,  the 
better.  Mr.  Sjnie's  ojDeration,  which  has  perhaps  been 
most  generally  adopted,  consists  of  two  longitudinal  inci- 
sions, of  3  to  4  inches  in  length,  made  more  than  an  inch 
asunder  along  the  posterior  aspect  of  the  joint,  and  con- 
nected by  a  transverse  line,  made  immediately  above  the 
olecranon.  Tims,  two  flaps  are  fomied  in  size  sufficient 
to  freely  expose  the  articulation,  care  being  taken  in 
reflecting  the  inner  portions  to  protect  the  ulnar  nerve 
from  injmy,  the  close  proximity  of  which  to  the  inner 
condyle  and  olecranon  is  known  to  eveiy  anatomist. 
These  flaps,  Avith  all  the  subjacent  soft  structures,  are 
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reflected  sufficiently  to  expose  the  bony  fabric  of  the 
joint. 

In  order  to  avoid  the  evils  attendant  on  the  unneces- 
sary exposure  of  the  articulation,  Langenbeck  has  adopted 
a  single  longitudinal  incision  made  about  one-third  from 
the  inner  condyle,  and  of  course  on  the  outer  side  of  the 
ulnar  nerve.    Experience  has  proved  this  incision  in- 
sufficient for  such  complete  exposure  of  the  joint  as  is 
requii-ed  in  the  oi^eration.    The  necessary  drag  on  the 
integuments  towards  the  outer  condyle  has  been  attended 
with  their  laceration.    This  evil  led  to  the  adoption  by 
Mr.  Listen  of  a  second  incision,  made  transversely  out- 
wards across  the  back  of  the  joint,  and  commencing  from 
the  middle  of  that  ffirst  made.  The  two  flaps  are  reflected 
outwards  from  the  back  of  the  joint ;  and  all  the  textures 
capable  of  separation  are  removed  from  the  bones  on  the 
inner  side,  including  the  ulnar  nerve,  which  shovild  retain 
its  undisturbed  position  in  its  cellular  sheath.    The  arti- 
culation being  opened,  the  lateral  ligaments  are  divided, 
and  the  joint  disarticulated,  by  bending  the  forearm,  and 
pushing  the  bones  backwards  through  the  opening  thus 
made.    Nothing  remains  but  the  removal  of  the  bone, 
which  should  be  effected  with  peculiar  care  in  this  as  in 
every  example  of  excision  of  joints.    The  soft  parts  are 
protected  from  injmy  by  means  of  a  piece  of  flat  metal 
employed  for  the  pm-pose,  and  placed  behind  the  bone 
to  be  removed.    This  last  stage  is  completed  by  means 
of  a  small  fine  open  saw.     If  the  operation  has  been 
undertaken  for  synovial  disease  of  the  joint,  the  removal 
of  the  articular  ends  of  two  lesser  bones  will  probably 
suffice.    In  other  examples,  the  articular  surface  of  the 
humerus  may  be  removed,  and  the  acknowledged  fact 
that  the  excision  of  one  portion  of  the  bony  structure 
of  the  joint  is  compatible  with  the  restoration  of  a  useful 
hmb,  might  raise  the  question,  whether  the  cavity  of 
the  jomt  being  now  destroyed  by  its  complete  exposure, 
the  same  object  may  not  be  attained  by  leaving  the  bones 
mtact,  presuming  them  of  course  to  be  in  a  healthy  con- 
dition.   I  am  strongly  inclined  to  think  that  future 
experience  may  justify  the  suggestion  I  now  make.  When 
necessarily  undertaken  in  cases  of  in-educible  compound 
fracture,  rare  as  such  cases  must  be,  the  protruded  bone 
determines  for  itself  the  extent  of  the  required  removal. 
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In  anchylosis,  the  removal  of  bone  answers  no  far- 
ther object  than  that  of  effecting  motion  with  a  view 
to  alter  the  angle  of  the  future  joint,  and  we  select  that 
portion  of  the  continuous  line  of  bone  most  readily 
divided.  On  all  accounts  the  locality  of  the  fonner  joint 
would  be  selected  for  that  purpose,  because  we  may  yet 
hope  for  movement  in  some  form  or  degree ;  and  it  is 
always  desirable  in  every  operation  of  excision  on  this 
joint,  to  retain  if  possible  the  services  of  the  muscles 
engaged  in  flexion  and  extension.  If  it  be  deemed  neces- 
sai'y  to  excise  the  coronoid  process  of  the  ulna,  the  in- 
sertion of  the  biceps  into  the  tubercle  of  the  radius  may 
yet  be  retained. 

In  other  forms  of  disease  or  injury  in  which  the  bones 
themselves  are  involved,  we  have  no  rule  by  which  to 
deteiTnine  the  extent  of  the  division  of  the  bone.  The 
amount  of  disease  must  always  remain  more  or  less  im- 
certaiu  until  the  region  is  explored,  while  in  cases  of 
fracture,  as  in  gun-shot  wounds,  the  retention  of  any 
fragments  of  separated  bone  would  appear  incompatible 
with  recoveiy.  The  experience  of  mihtary  sm-geons 
points  to  the  necessity  of  exploring  a  joint  severely 
injured  by  a  musket  or  rifle  ball.  This  is  a  far  more  severe 
and  dangerous  injury  than  that  of  compound  fi-actm-e 
extending  into  a  joint.  We  know  this  latter  injmy  to  be 
compatible  with  the  restoration  of  free  movements  of  the 
joints,  while  the  futm-e  liability  to  destiaictive  actions 
in  the  case  of  a  severe  gun-shot  wound  holds  an  mverse 
ratio  with  the  slightness  of  the  injmy  apparently  done 
at  the  moment.  In  such  a  case  no  absolute  rule  can 
be  laid  down  for  the  guidance  of  the  surgeon.  The  joint 
must  be  exposed,  all  disorganised  or  damaged  parts  care- 
fully removed,  and  the  bones  placed  at  such  an  angle  as 
may  ensm'e  the  greatest  amount  of  future  utUity  to  the 
limb.  The  bones  are  to  be  placed  in  easy  contact  with 
each  other,  and  not  urged  into  close  contiguity. 

The  diseased  parts  being  removed,  the  wound  is  then 
closed,  a  small  dependent  opening  being  left  for  the 
escape  of  discharge,  the  elbow  is  bent  and  laid  on 
a  splint  curved  at  an  angle  of  about  120",  and  the 
utmost  quietiide  maintained  until  the  outer  wounds  arc 
entirely  and  firmly  healed.  At  the  expiration  of  from 
four  to  five  weeks,  at  an  eai-Uer  period  in  some  cases,  and 
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especially  in  yoimg  persons,  but  later  in  others,  slight 
movement  of  the  joint  may  be  made  in  flexion  and  exten- 
sion. Its  repetition  may  be  made  from  day  to  day, 
dependent  on  the  absence  or  presence  of  pain  and  other 
indications  of  local  irritation  which  will  give  palpable 
evidence  of  the  ultimate  issue,  whether  in  a  moveable 
joint  or  in  permanent  anchylosis.  However  desirable  it 
may  be  to  retain  power  of  flexion,  we  possess  no  curative 
power  by  which  to  acquire  it.  Om*  only  remedial  means 
consist  in  avoiding  the  causes  of  local  in'itation,  pi'O- 
moting  health  and  passive  motion. 

THE  WRIST-JOINT. 

Excision  of  this  joint  has  been  undertaken  on  many 
occasions  for  disease  of  the  articulation  deemed  incurable. 
The  results  obtained  from  past  experience  of  this,  do  not 
justify  the  hope  that  it  will  ever  command  the  ultimate 
success  that  attends  on  the  last  operation,  and  on  every 
ground  it  should  only  be  imdertaken  on  the  most  careful 
diagnosis. 

Three  objections  to  its  frequent  performance  present  objectt 
themselves  to  the  observation  of  the  surgeon,  either  one 
of  which  is  a  somxe  of  difiiculty  and  emban-assment  : — 
1st,  the  complicated  structure  of  the  joint,  which  in  its 
integrity  involves  three  distinct  articulations,  viz.,  that 
between  the  radius  and  the  ulna,  that  between  the  bones 
of  the  fore-arm  and  those  of  the  carpus,  and,  lastly,  the 
articulation  between  the  cai-pal  and  their  articulation  with 
the  metacarpal  bones.  2nd,  the  uncertainty  of  the  extent 
of  the  disease,  whether  involving  the  bones  fonning  the 
firat,  second,  or  thhd  aiticulations ;  and  3rd,  the  difficulty 
of  exposmg  the  diseased  structm-es  without  more  or  less 
mjiu-y  to  the  numerous  tendons  placed  around.  In 
ureducible  compoimd  dislocation  there  is  less  difficulty, 
because  the  operation  consists  merely  in  excision  of  pro- 
truded bone,  the  removal  of  which  bf  the  saw  has  become 
a  matter  of  necessity.  The  operation  of  excision  may 
be  performed  m  various  modes  1st,  by  two  lateral 
mcisions,  each  following,  longitudinaUy,  the  line  of  the 
respective  bones.  In  cases  in  which  disease  is  confined 
to  the  articular  ends  of  the  radius  and  ulna  this  method 
of  obtaining  access  to  them  is,  perhaps,  the  least  objec- 
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tionable  ;  but  if  it  be  proposed  to  excise  the  carpal  bone 
also,  it  is  obvious  that  the  radial  incision  wiU  involve 
the  articulation  of  the  metacarpal  bone  of  the  thiunb 
with  the  trapezium,  a  proceeding  justly  reprobated  by 
Mr.  Butcher.  2ndly,  by  two  longitudinal  incisions  made 
in  the  middle  of  the  carpus — one  in  front,  the  other 
behind.  The  objection  to  this  method  consists  in  the 
large  exposure  and  probable  division  of  soft  parts.  3rd, 
by  a  posterior  flap  made  on  the  carpus — which  involves 
more  or  less  the  extensor  tendons  of  the  fingers.  This 
flap,  as  recommended  by  Mr.  Butcher  with  a  view  to 
presei-ve  unimpaired  the  articulation  of  the  thumb,  com- 
mences behind  the  lower  end  of  the  radius  on  the  ulnar 
side  of  the  last  extensor  of  the  thmnb,  and  is  can-ied 
across  the  wi'ist  in  an  arched  form  to  the  extent  of  about 
three  inches.  By  this  incision  the  extensor  tendons  of 
the  fingers  are  also  divided — an  evil  of  great  magnitude 
and  to  be  avoided  if  possible,  because  muscles  that  have 
lost  antagonism  waste  and  become  useless.  If  the 
extensors  of  the  fingers  are  destroyed,  the  flexor  muscles, 
having  no  longer  any  antagonism,  gradually  close  the 
hand  in  permanent  flexion,  and  its  functions  as  regards 
the  fingers  are  destroyed  for  evei".  ■ 

In  a  case  I  recently  had  in  St.  Bartholomew's  Hospital 
the  entire  mass  of  extending  power  was  desti'oyed  by 
machinery,  excepting  the  extensor  muscles  of  the  thumb 
and  a  small  part  of  the  extensors  of  the  fingers.  By  this 
means  a  kind  of  antagonism  is  retained  by  which  the 
action  of  the  flexors  and  with  them  the  functions  of  the 
fingers  is  restored.  By  either  one  of  the  above  incisions 
the  difficulty  of  applying  the  saw  is  very  gi-eat,  while  the 
imperfect  view  of  the  diseased  parts  obtained  by  the 
lateral  incisions  almost  precludes  the  removal  of  such 
structm-es  only  as  are  really  diseased.  In  carious  aflTec- 
tions  of  the  cai'pus  demanding  operation  I  prefer  to  make 
a  posterior  flap,  commencing  over  the  carpal  attachment 
of  the  index  finger  and  carried  round  in  an  ai'ched  form, 
ending  above  the  styloid  process  of  the  ulna  and  to  its 
mesial  side.  This  flap  divides  integuments  only.  The 
tendons  of  the  common  extensor  may  be  separated  by  a 
longitudinal  incision  and  dra'svii  asunder  with  a  blunt 
hook  to  either  side.  The  remainder  of  the  operation 
may  be  undertaken  with  a  pair  of  either  straight  or 
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cui-ved  paiTot-bill  forceps,  by  the  agency  of  which  all  the 
dead  bone  may  be  removed  without  the  aid  of  the  saw. 
It  TviU  probably  be  found  on  examination  that  two  or 
thi-ee  of  the  carpal  bones  only  are  affected.  Mr.  J  ones 
informs  me  that  he  has,  in  a  case  of  strumous  disease, 
successfidly  removed  the  entu-e  of  the  carpal  and  the 
articular  ends  of  the  fom-  metacai-pal  bones,  including  the 
lower  extremity  of  the  radius  in  a  female  who  retained  a 
useful  though  mutilated  hand,  and  in  a  second  case  also 
he  excised  the  entu-e  cai-pus  with  the  articular-  ends  of  the 
rachus  with  a  similar  residt.  After  the  operation  the 
tendons,  to  wliich  as  little  violence  as  possible  should  be 
done,  gi-eat  care  being  taken  not  to  injm-e  unnecessarily 
their  cellular  sheath,  should  be  replaced  in  theii-  normal 
position  and  the  wound  in  the  skin  united  by  plaster. 
The  hand  is  placed  on  a  splint,  and  passive  motion 
attempted  in  the  course  of  from  ten  days  to  a  fortnight. 
If  the  tendons  have  been  denuded  of  their  cellular  sheath 
they  ai-e  very  liable  to  become  miited  to  the  integuments 
covering  them. 

THE  HIP -JOINT. 

This  operation,  like  that  resorted  to  in  disease  or  injiu-y 
of  the  shoulder-joint,  consists  in  pai-tial  excision  only,  in 
other  words,  the  removal  of  the  head,  and  a  portion  of  the 
neck  of  the  femm-,  the  acetabulum  being  left  entire. 

In  cases  of  gim-shot  wounds,  or  other  forms  of  severe  indications, 
fractm-e  of  the  joint,  justifying  the  operation  of  excision, 
we  can  readily  imagine  sijlintered  portions  of  the  pelvic 
half  of  the  articulation  to  require  removal,  but  on  no 
other  conditions  would  it  appear  warrantable  to  attempt 
the  separation  of  any  part  of  the  acetabulum.  If  the 
disease  for  which  it  is  undertaken  be  malignant  in  cha- 
racter. It  IS  obvious  that  no  attempt  at  removal  of  this 
bone  can  be  successful  m  restoring  health,  and  the  opera- 
tion itself  IS  to  be  deprecated. 

In  sinovial  disease,  whether  in  this  or  in  other  joints, 
the  remova  of  one  half  of  the  articulation  will  suflBce 
to  an-est  the  morbid  actions,  and  it  is  not  found  by 
retaining  the  cartilage  lining  the  acetabulum  with  its 
diseased  investment  of  sinovial  membrane,  that  any 
serious  obstacle  to  recovery  results. 

In  protracted  diseases  of  the  entire  joint  the  bony 
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socket  of  the  pelvis  must  be  almost  necessarily  involved. 
If  the  bone  be  the  seat  of  necrosis,  unless  the  dead 
portion  be  loose,  or  nearly  so,  it  can  hardly  be  reached 
by  any  form  of  safe  manipulation.  Neither  cutting, 
filing,  nor  scraping  the  bony  surface  will  suffice,  and  one 
can  scarcely  comprehend  the  advantage  proposed  by  the 
application  of  the  actual  cautery  as  practised  in  the 
school  of  Germany.  I  quite  agree,  however,  with  Mr. 
Hancock*  in  deeming  the  presence  of  disease  in  the 
acetabulum  to  present  no  obstacle  to  the  operation  of 
excision,  if  otherwise  demanded  by  the  necessities  of  the 
case.  While  in  the  old  hip  disease  of  yoimg  persons, 
in  which  the  partially  absorbed  head  of  the  femm-  has 
been  long  dislocated,  any  interference  with  the  structure  of 
the  acetabulum  is  quite  uncalled  for.  In  militaiy  sm-gery, 
the  excision  of  the  head  of  the  femur  has  occasionally 
proved  a  valuable  substitute  for  amputation  of  the  limb. 
But  by  this  alternative  we  merely  select  the  lesser  danger 
of  excision  in  preference  to  the  greater  one  of  amputation. 

Amputation  at  the  hip-joint  is  for  the  most  part  a 
fatal  operation.  Excision  of  the  head  of  the  femm*, 
however  formidable,  has  succeeded  in  the  proportion  of 
something  less  than  half  the  cases  operated  on  in 
arresting  disease  and  restoring  a  useful  limb. 
Operation.  The  Operation  is  j^erfomied  by  making  a  straight 
incision,  beginning  below  the  anterior  superior  spine  of 
the  ilium,  and  carrying  it  down  upon  the  trochanter 
major.  If  requisite,  a  second  incision  in  length  from 
one  to  two  inches  may  be  made  from  the  middle  of  the 
first  in  either  dhection.  Beneath  the  skin  the  incision 
would  pass  onwards  between  the  tensor  fascise  femoris 
and  the  iliacus  internus  muscles,  the  space  between  them 
being  separated  by  the  finger,  while  the  limb  if  practi- 
cable, is  elevated  by  an  assistant,  the  capsule  of  the  joint 
is  then  exposed  and  divided.  If  the  ligamentum  teres 
remain  entire,  it  may  be  divided  by  a  cm'ved  bladed 
knife,  and  the  knee  being  now  carried  across  the  opposite 
thigh,  or  greatly  adducted,  the  head  of  the  bone  will  be 
drawn  out  from  the  socket,  and  will  protrude  through 
the  outer  wound.  The  head  of  the  bone  is  now  sawn 
off,  and  the  parts  restored.   A  second  method  of  reaching 
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the  head  of  the  femm-  has  been  adopted  by  means  of  a 
flap  of  the  integuments  and  subjacent  tissues,  commencing 
immediately  below  the  anterior  superior  spine  of  the 
ilium,  dii-ected  downwai-ds  and  inwards  below  Poupart's 
ligament,  and  then  carried  backwards  over  the  trochanter. 
This  flap  includes  the  integuments  only,  the  division  of 
the  deeper  stractm-es  being  common  to  the  two  opera- 
tions. I  am  not  aware  that  it  possesses  any  advantages 
to  wan-ant  the  deviation  from  the  simpler  incision. 

When  the  morbid  structure  is  removed,  the  outer 
woimd  is  imited,  leaving  a  small  space  for  the  escape  of 
piu-ulent  secretions,  and  the  limb  may  be  retained  in  a 
fixed  position  by  means  of  a  well-adjusted  long  splint,  in 
the  application  of  which  we  must  recollect  that  no  object 
is  attained  by  employing  it  as  an  agent  of  extension. 

It  would  appear  that  perfect  rest  of  the  muscular 
system  of  the  hmb  is  best  attained  with  the  limb 
sUghtly  flexed,  a  position  therefore  incompatible  with  the 
application  of  a  long  straight  splint.  To  effect  this 
object,  the  thigh  should  be  somewhat  raised  over  an 
inclined  plane,  a  position  which  will  supply  another 
indication,  viz.  that  of  obtaining  a  dependent  aperture 
for  the  escape  of  matter,  &c.,  as  well  as  ensuring  a 
relation  of  the  thigh  bone  to  the  pelvis  in  case  of 
anchylosis,  most  favourable  to  progi-ession. 

THE  KNEE-JOINT. 

If  excision  or  resection  of  the  knee-joint  could  be 
divested  of  its  danger,  it  would  stand  forth  as  one  of 
the  most  brilliant  discoveries  of  modern  surgery.  This 
briUiancy,  however,  pales  not  a  little  on  consideration 
of  the  large  mortality  that  has  marked  the  progi-ess 
of  this  conservative  operation,  an  operation  admirable  in 
the  boldness  of  its  design,  and  not  less  so  in  its  conse- 
quences and  nothing  but  a  more  general  success  is 
required  to  justify  the  high  commendation  bestowed  upon 
It,  and  the  remarkable  notoriety  it  has  liitherto  acquired 
throughout  the  sm-gical  world.  Mr.  Butcher  gives  in 
a  statistical  report,  a  proportion  of  26  per  cent,  of  failm-es, 
obtained  from  a  catalogue  of  82  cases,  and  at  the  time 
he  wi-ites,  Febiiiary  1857,  gives  a  hst  of  21  out  of  57 
cases,  in  progress  towards  recoveiy  !    Mr.  Humplu-cy  of 
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Cambridge,  in  a  catalogue  of  13  previously  unrecorded 
cases,  acknowledges  the  failure  of  the  operation,  -whether 
by  the  resort  to  amputation  of  the  limb  or  by  death,  in 
5  cases,  a  failure  equivalent  to  iipwards  of  35  per  cent. 
These  facts  are  well  worthy  of  observation,  not  as  neces- 
sarily exercising  a  deterring  influence  on  the  operation, 
but  which  should  be  placed  in  the  foreground  as  a  warn- 
ing to  inexperienced  men.  In  the  small  island  of  Jersey, 
the  balance  in  favoiu-  of  success  has  been  restored  by  Mr. 
Jones,  who  in  a  catalogue  of  14  cases  of  excision  of  tliis 
joint,  has  succeeded  in  recovering  a  useful  hmb  in  no 
less  than  13,  the  fom-teenth  patient  having  died  of 
dysentery.  It  would  perhaps  be  hardly  reasonable  to 
attribute  these  very  different  results  to  the  exercise  of  a 
higher  manipulative  sHQ  in  the  performance  of  the 
operation,  neither  can  they  be  fairly  attributed  to  local 
causes,  whatever  be  the  merit  of  the  Jersey  climate,  nor 
to  the  healthier  constitutions  of  the  subjects  of  the 
operation.  We  are  di-iven  then  to  the  alternative  of 
after-treatment  as  the  only  remaining  but  obvious  expla- 
nation of  results  so  dissimilar,  and  on  this  head  Mr. 
Jones  remarks  as  follows  :  "  I  attribute  the  large  amount 
of  success  that  has  attended  my  cases  partly  to  climate, 
and  partly  to  stimulating  after-treatment,  certainly  to  no 
particular  dexterity  that  I  possess,  nor  can  I  fail  to 
attach  some  weight  to  the  fact  that  I  trust  to  my  own 
hands  alone  for  the  entire  of  the  mechanical  treatment." 

The  operation  of  excision  of  the  knee-joint  was  fii-st 
performed  by  Mr.  Filkin  of  Norwich  in  the  year  1762, 
and  in  1781,  by  Mr.  Park.  The  records  of  British 
sm-gery  make  no  mention  of  other  examples  tmtil  it 
was  undertaken  by  Sn*  P.  Crampton,  and  again  by  Mr. 
Syme  early  in  this  centmy.  Since  the  year  1850,  it  has 
been  performed  repeatedly  by  many  eminent  sm-geons 
both  British  and  foreign,  the  two  who  have  contributed 
most  liberally  to  an  ab\.mdant  catalogue  of  cases  are  ^Ir. 
Fergusson  and  Mr.  Jones,  to  the  former  of  whom  the 
profession  is  more  especially  indebted  for  his  resort  to 
the  operation  after  the  long  period  dming  which  it  had 
been  in  abeyance. 
Indications.  The  operation  is  practised  as  in  other  examples  of 
excision  of  joints,  in  diseases  of  the  articulation  deemed 
incurable.    Under  this  term  is  included  peniianent  dis- 
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organisation  of  either  sinovial  membrane,  cartilage,  or 
bone,  but  more  especially  to  the  two  former.  In  alfec- 
tions  of  the  bones  primarily  diseased,  oiu-  operative 
efforts  ai-e  directed  on  the  bone  itself,  and  not  on  the 
joint,  which  wiU  probably  not  be  involved  in  the  disease 
of  the  osseous  framework  {See  Necrosis).  Whereas  in 
diseases  of  the  joint,  properly  so  speaking,  the  bone  is 
rarely  involved  to  a  considerable  extent,  and  the  main 
object  of  its  partial  removal,  rather  relates  to  the  diseased 
condition  of  the  sinovial  membrane  and  cartilage  investing 
it.  Relief  by  some  means  must  be  obtained  to  a  joint  the 
seat  of  incessant  pain,  which  has  undermined  the  health, 
destroyed  the  appetite,  and  impaired  in  a  greater  or  less 
degree  eveiy  function  of  the  body.  If  we  fail  in  relief, 
exhaustion  of  the  vital  powers  follows,  and  we  have  no 
alternative  but  death. 

Presuming  every  curative  agent  to  have  been  tried  with- 
out benefit,  every  paUiative  exhausted,  we  have  three 
alternatives  before  us,  to  one  or  other  of  which  we  must 
resort  —  1st,  opening  of  the  joint ;  2nd,  excision ;  3rd, 
amputation. 

With  regard  to  the  first  of  these  measures ;  it  is 
especially  called  for  in  cases,  not  very  uncommon,  marked 
by  more  than  ordinarily  rapid  progress  in  which  the 
cavity  of  the  articulation  is  distended  with  matter.  In 
such  examples  we  have  no  outlet  for  its  escape  by  means 
of  sinuses — the  fluid  is  penned  up  within  the  unbroken 
membrane.  The  cavity  should  be  explored,  first  by  a 
limited,  and,  if  necessaiy,  by  a  free  incision  made  into  it 
with  a  scalpel.  The  outer  side  of  the  patella  is  the  most 
suitable  locality  for  such  an  incision.  If  the  structure 
of  the  joint  be  disorganised,  the  aperture  should  be 
sufficiently  large  to  permit  the  ready  escape  of  the  con- 
tents of  the  morbid  membrane  ;  and  the  di-ain  thus  made 
wiU  often  and  at  once  give  pei-manent  relief  to  weeks  of 
sufi"ering,  and  lead  the  way  to  the  tdtimate  crisis  in 
anchylosis.  HsemoiThage  is  of  secondaiy  moment.  The 
most  timid  operator  may  make  this  division  without 
feai-  or  hesitation.  I  would  go  farther,  and  express  my 
belief  that  a  free  incision  into  the  knee-joint  even  in  most 
chi-omc  examples  of  disease,  especially  if  they  afford 
evidence  of  the  presence  of  penued-up  fluid  within  the 
joint,  will  be  followed  by  reUef  in  a  veiy  positive  degree, 
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and  sufficiently  so  often  to  render  the  minor  operation  of 
punctui'e  a  permanent  substitute  for  the  major  one  of 
excision. 

A  condition  of  the  knee-joint  denoting  its  advance  to- 
wards disorganisation,  or  having  reached  that  crisis,  essen- 
tially chronic  in  its  character — free  from  severe  pain  or 
great  heat,  incapable  of  sustaining  the  weight  of  the  body, 
either  at  rest  or  in  progression ;  and  the  previous  treat- 
ment of  which  has  exhaiisted  all  the  resom'ces  of  sm-gical 
skill,  such  a  condition  raises  the  question  of  permanent 
relief  by  the  removal  of  structure  fatal  to  physical  exer- 
tion and  injurious  to  health.  For  such  a  disease,  or 
rather  for  such  symptoms  from  whatever  benign  disease 
of  the  joint  they  may  arise,  the  operation  of  excision  is 
pi'oposed  and  undertaken.  The  justification  of  resection 
of  the  knee  is  not  found  in  its  avoidance  of  danger  to 
life.  As  compared  with  amjDutation  of  the  limb,  it  is 
doubtful  whether  the  one  or  the  other  operation  possesses 
the  greater  immunity.  There  are  not  wanting  eminent 
members  of  om-  profession  who  claim  for  amputation  a 
lesser  amount  of  danger  of  the  two  operations ;  but 
excision  is  prefen-ed,  because,  if  successful,  it  restores  a 
useful  and  living  member  to  the  body  in  the  place  of  an 
artificial  and  necessai'ily  an  imperfect  one  ;  and  this  fea- 
tru'e,  and  this  only,  gives  it  a  wan-ant  to  be  classed  vmder 
the  title  of  "conservative  svu-geiy." 
Operation.  The  Operation  is  performed  by  exposing  the  cavity  of 
the  joint  in  front.  This  object  is  effected  either  1st,  by 
two  lateral  incisions  made  parallel  to  and  in  fi-ont  of  the 
lateral  ligaments,  extended  to  the  length  of  fi-om  four 
to  five  inches  or  longer,  and  united  by  a  transvei-se 
division  across  the  ligament  below  the  patella ;  or 
2ndly,  by  a  semi-limar  or  rather  a  cm'ved  flap  com- 
mencing about  two  inches  above  the  jiatella  on  either 
side,  and  carried  downwards,  fu-st  in  the  axis  of  the 
limb,  and  then  across  the  joint  below  the  patella,  and 
upwards  to  a  corresponding  line  on  the  opposite  side. 
The  first  of  these  two  forms  is  that  more  generally 
adopted.  The  line  of  incision  pi-esents  a  fonn  some 
what  resembling  the  letter  H.  The  parallel  lines  ar 
earned  down  to  the  bones,  each  in  front  of  the  cor 
responding  lateral  ligament  along  the  entire  length  of 
the  incision,  the  transverse  one  divides  as  corai)letely  the 
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ligamentum  patellae  about  half,  or  three  quai-ters  of  an 
inch  below  the  bone,  and  the  joint  is  freely  opened  by- 
raising  the  upper  flap.  In  this  flap  is  imbedded  the 
patella.  Whatever  may  remain  of  the  crucial  ligaments 
is  next  divided,  and  for  this  pm-pose  the  knee  is  slightly 
bent.  The  lateral  ligaments  follow,  and  the  back  of  the 
joint  is  freed  from  its  attachments  to  the  posterior  liga- 
ment, and  any  other  fibrous  structure  about  the  bones, 
to  an  extent  somewhat  greater  than  the  con'esponding 
portions  of  bones  to  be  removed. 

The  limb  is  now  bent  at  right  angles,  and  the  con- 
dyles are  sawn  off  with  as  little  violence  as  possible.  It 
would  appear  to  answer  the  indications  previously  laid 
down  for  this  and  other  operations  of  excision,  that  the 
removal  of  the  cartilaginous  sm-faces  was  sufficient. 
But  in  this  example  more  is  required.  When  the  knee 
is  bent,  the  flexor  muscles  acting  on  the  leg  with- 
out antagonism,  tend  to  draw  the  tibia  backwai-ds ;  and 
it  is  often  extremely  difficult  to  obtain  apposition  of 
the  divided  bones  imless  one  or  two  inches  of  the 
femur  are  removed.  Wherever  the  saw  is  employed  it 
should  be  applied  with  peculiar  care  and  lightness  of 
hand,  and  it  is  of  the  highest  importance  that  the 
incision  through  the  bone  be  made  in  an  exactly  trans- 
verse line,  and  quite  vertical  through  either  the  condyles 
or  shaft  whichever  point  is  selected.  The  articular  sur- 
face of  the  tibia  is  also  cut  clean  in  a  line  perfectly 
transverse  to  the  long  axis  of  the  bone,  of  which  the 
removal  of  the  euthe  cartilaginous  siu-face  is  all  that  is 
required. 

It  must  be  desirable  in  the  excision  of  all  joints 
resulting  in  anchylosis,  to  retain  as  large  surfaces  as 
possible  for  the  union  of  bone.  Unless,  therefore,  some 
obstacle  presents  itself  during  the  operation,  whether 
of  mechanical  difficulty  or  of  morbid  structure,  demand- 
mg  a  division  of  the  femm-  above  the  condyle,  it  is  pre- 
ferable to  remove  the  condyles  only,  and  retain  the 
expancUng  shaft  of  the  bone  immediately  above  them. 
By  this  division  the  cut  surfaces  wiU  present  some  cor- 
respondence hi  form  to  each  other,  and  the  limb  is 
abridged  of  its  length  to  an  extent  just  sufficient  to 
compensate  for  the  loss  of  movement  at  the  knee.  Un- 
less the  length  of  the  hmb  be  somewhat  reduced,  the 
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future  movements  in  progi-ession  will  be  rendered  both 
ii'ksome  and  vmsiglitly. 

A  modification  of  the  operation  consists  in  the  removal 
of  the  patella,  which  has  been  more  recently  recom- 
mended by  Mr.  Fergusson,  and  in  contemplating  the 
fiitm-e  form  and  attributes  of  the  joint  it  would  be 
diifictilt  to  assigTi  to  this  bone  any  useful  function  in  its 
economy — the  only  objection  to  its  removal  being  that 
of  rendering  the  operation  somewhat  more  complex,  and 
of  leaving  behind  on  the  anterior  pai't  of  the  joint  a 
thinner  covering  than  one  would  prefer  to  have.  Mr. 
Jones  has  proposed  to  retain  not  only  the  patella,  but  the 
ligament  connecting  it  to  the  tibia.  In  order  to  effect 
this,  he  draws  aside  the  ligament  as  soon  as  the  joint  is 
exposed,  bending  the  knee  in  extreme  flexion,  and  re- 
moves the  articular  sm'face  of  the  tibia  by  means  of  the 
open  saw.  It  is  no  doubt  desirable  to  retain  the  integiity 
of  the  quadriceps  muscle,  and  especially  of  the  rectus  if 
possible. 

By  the  action  of  these  muscles  the  leg  is  brought  for- 
wards in  progression,  and  raised  on  the  trunk  in  the 
horizontal  or  semi-reciunbent  postm-e.  They  have  highly 
important  functions  in  the  economy  of  muscular  action, 
and  it  is  a  great  object  to  retain  them,  provided  the 
attempt  does  not  compromise  the  main  object  of  the 
imdertaking,  that  of  eusvu'ing  recoveiy  ;  for  although  the 
division  of  the  tendinous  insertion  of  the  rectus  muscle 
would  incapacitate  it,  and  the  remaining  extensora  for 
their  larger  functions  hereaftei-,  and  for  which  indeed 
they  are  no  longer  required,  still  the  new  adhesions  they 
would  certainly  acquire,  even  though  theii-  natm'al  inser- 
tion be  destroyed,  will  always  render  the  rectus  muscle 
at  least  a  valuable  contributor  to  the  movements  of  the 
limb. 

The  latter  stages  of  the  operation  are  greatly  facilitated 
by  the  division  of  the  ham-string  muscles.  The  enormous 
power  of  the  three  large  flexors  occasionally  exercises  a 
most  prejudicial  influence  on  the  best  eff'oi-ts  to  place  and 
retain  the  bones  in  apposition.  I  have  known  this  power 
brought  into  sudden  and  uncontrolled  play  some  days 
after  the  performance  of  a  well-completed  operation  :  the 
limb  bent  in  forcible  flexion,  the  outer  wound  torn 
asunder,  and  the  joint  exposed.    The  consequences  were 
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threefold,  —  irritation,  amputation,  death.  The  cause 
consisted  simply  in  an  injudicious  attempt  to  change  the 
splint  before  the  bones  were  imited.  To  meet  this  diffi- 
culty it  might  be  advisable  to  commence  the  operation 
by  neutrahsing  the  power  of  the  muscles  by  dividing 
them  as  suggested  by  Mr.  Hutchinson.  When  the 
morbid  parts  are  entirely  removed  the  bones  are  ad- 
justed, and  all  the  soft  parts,  especially  the  integuments, 
carefully  replaced  in  theu-  position  of  rest, —  the  leg 
brought  into  a  straight  line,  and  retained  by  means  which 
exercise  as  little  strain  as  possible  on  the  limb.  In  other 
words,  every  part  should  be  thoroughly  well  adjusted, 
and  the  absence  of  movement  however  trivial  most  carefully 
avoided.  This  very  important  end  is  best  attained  by 
the  employment  of  the  splint  which  has  been  perfected 
by  Mr.  Lawson,  of  the  Great  Northern  Hospital,  made 
by  Matthews,  of  Portugal  Street,  and  also  by  Ferguson 
of  St.  Bartholomew's  Hospital. 

We  have  now  to  contend  against  the  slow  but  almost 
certain  influence  of  suppuration  more  or  less  profuse,  and 
the  protracted,  and  occasionally  fatal,  exhaustion  conse- 
quent upon  it.  It  is  truly  observed  with  respect  to 
excision  of  the  knee,  and  probably  with  resections  in 
general,  that  the  shock  to  the  system  is  less  severe  than 
in  removal  of  the  Hmb.  This  is  a  fact  in  the  manage- 
ment of  any  given  case  of  considerable  moment,  and  its 
due  weight  should  be  thi-own  into  the  scale  in  favour 
of  excision.  By  the  absence  of  "shock"  we  obtain  at 
least  time  for  dehberation.  In  the  practice  of  Mr.  Jones, 
of  Jersey,  it  would  appear  that  neither  the  one  nor  the 
other  evil  prevailed  in  any  but  a  slight  degree.  These 
tendencies  will  be  best  averted  by  the  most  gentle  un- 
imtatmg  local  management,  and  by  the  bold  adminis- 
tration of  stimulants  from  the  horn-  of  the  operation. 
No  movement  of  any  description  should  be  permitted 
between  the  bones  until  after  the  lapse  of  several  weeks, 
or  imtil  the  union  between  them  is  complete. 


THE  ANCLE-JOINT. 
This  joint  has  been  frequently  the  subject  of  excision, 
whether  partial  or  entire.     It  was  first  adopted  by 
Morcau,  in  France,  in  cases  of  severe  compound  dis- 
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locations  of  the  foot,  for  which  it  is  esi^eciaUy  suite  i; 
The  form  and  construction  of  the  joint,  the  Hmited 
extent  of  its  natural  movements,  and  its  relation  to 
the  numerous  tendons  surrounding  it  on  all  sides,  ren- 
der it  the  more  frequent  seat  of  irreducible  dislocation 
than  any  other  joint  in  the  body,  while  it  shai-es  with 
other  joints  the  common  liability  to  sinovial  disease  and 
its  consequences.  Excision  of  the  lower  extremity  of 
the  tibia  in  dislocation  found  a  powerful  advocate  in  Sk- 
Astley  Cooper,  who  adopted  it  on  many  occasions,  and 
with  great  success.  The  operation  as  practised  by  Su* 
A.  Cooper,  consisted  in  the  removal  by  the  saw  of  any 
protruded  bone  or  bones  which  prevented  the  restoration 
of  the  foot  to  its  normal  position.  This  he  effected  iiTe- 
spective  of  the  consideration  of  future  mobility,  rightly 
infemng  that  a  stiff  joint  and  a  sound  foot  were  pre- 
ferable to  an  amputated  limb,  but  experience  taught  him 
that  the  replacement  of  the  sawn  end  of  the  tibia  upon 
the  uninjured  articular  smface  of  the  astragalus  was  not 
incompatible  with  future  limited  motion  of  the  joint, 
a  fact  of  which  we  have  abundant  examples  both  in  this 
and  in  other  articulations. 

Prior  to  the  employment  of  the  saw  there  is  a  middle 
course  worthy  of  adoption  in  cases  of  irreducible  disloca- 
tion, viz.,  a  careful  sm-vey  of  the  mechanical  impediments 
to  the  replacement  of  the  bone  for  the  piu-pose  of  divi- 
sion. The  cause  of  sound  sm-gery  has  been  greatly 
sensed  of  late  years  by  the  introduction  of  subcutaneous 
division  of  parts  whether  of  tendon,  of  ligament,  or  other 
fibrous  tissues.  This  principle  should  be  freely  resorted 
to  in  the  cases  of  dislocation.  Any  and  eveiy  ligament, 
and  almost  every  tendon  may  be  divided  in  the  reason- 
able hope  of  then-  reunion,  provided  they  ai-e  covered 
with  an  ample  supply  of  integument,  prior  to  the  removal 
of  the  articular  ends  of  the  bone.  The  excuse  for  removal 
is,  however,  more  generally  found  in  the  locking  of  the 
joint,  by  the  contraction  of  the  muscles  of  the  leg,  but 
even  here  relief  may  be  obtained  by  the  division  of  the 
tendons  around. 

For  the  excision  of  bone  in  dislocation  of  the  foot  the 
operation  will  be  n\odified  by  the  nature  and  amovmt  of 
injury  done.  All  that  is  required  is  the  sawing  off  of 
just  so  much  of  the  articular  end  of  the  tibia  as  will 
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enable  the  surgeon  to  replace  the  protruded  bone  in  such 
a  form  as  to  adapt  it  to  the  surface  of  the  astragalus 
below.  The  tibia  therefore  should  be  savm.  straight  across 
at  right  angles  to  the  shaft.  For  this  pui-pose  the  wound 
in  the  integuments  may  requu-e  to  be  enlai-ged.  If 
broken  or  comminuted  bone  remain  behind,  it  should  be 
carefully  removed.  If  the  fibula  be  broken  above  the 
ancle-joint  at  the  usual  seat  of  fracture  in  dislocations  of 
the  foot  outwards,  imless  it  be  considerably  separated 
from  the  parts  aroimd,  it  may  be  replaced.  Its  articula- 
tion with  the  astragalus  will  always  afford  an  additional 
element  of  strength  to  the  new  articulation.  If,  however, 
the  section  of  the  tibia  extend  beyond  its  articular 
.smface,  the  fibula  must  undergo  the  same  division. 

In  diseases  of  the  ancle-joint  involving  all  the  articular 
sm-faces  the  practice  of  removing  a  portion  of  both  tibia 
and  astragalus  has  been  very  commonly  adopted,  but  I 
cannot  help  believing  without  ample  reason  to  justify  it. 
We  have  abundant  evidence  of  the  fact,  that  the  entire 
exposure  of  a  joint  and  the  excision  of  one-half  of  the 
articidar  sm-face  will  suSice  to  restore  not  merely  the 
limb  to  rLsefulness  but  often  the  joint  to  motion  ;  and  the 
required  movements  of  the  ancle-joint  in  health  are  so 
limited  that  every  opportunity  should  be  afforded  it  to 
regain  this  power.    Unless  the  disease  involve  the  bony 
structure  of  the  astragalus  the  attempt  should,  I  conceive, 
be  made  to  retain  it.    We  may  rest  assured  that  the  vis 
medicatrvc  will  exhibit  far  more  wonderful  protective 
powers  in  the  economy  of  animal  life  than  is  here  pro- 
posed in  the  apparently  ill-assorted  union  of  cartilage  and 
bone.    To  retain  a  part  of  a  joint  from  which  one  half 
only  has  been  removed  is  to  dispossess  the  operation  of  a 
part  of  its  objections.    In  the  case  of  the  ancle-joint  it  is 
veiy  true  that  by  the  attempt  to  retain  the  astragalus  en- 
tire we  leave  behind  two  surfaces  mechanically  ill-adapted 
to  each  other;  but  such  a  relation  between  articular 
bones  where  we  desn-e  to  retain  mobiUty  has  proved 
Itself,  on  many  occasions,  remarkably  successful,  and  I 
know  of  no  case  of  excision  which  has  failed  of  recovery 
in  consequence  of  such  retention.     Whatever  be  the 
changes  of  form  or  structure  that  these  surfaces  undergo, 
whether  the  tibia  be  rounded  off"  and   condensed  in 
texture  by  the  deposit  of  new  bone  and  the  astragalus 
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denuded  of  its  cartilage,  certain  it  is  that  the  mecha- 
nism around  the  joint,  whether  under  the  form  of  liga- 
ment or  of  general  fibrous  tissue,  is  sufficiently  perfected 
to  resume  its  primary  office  of  retaining  the  opposite 
sm-faces  of  the  bones  in  close  contact.  Under  these 
cii'cumstances  it  woidd  ajjpear  that  the  less  the  derange- 
ment of  parts  within  the  joint  the  better,  both  as  regai-ds 
the  present  and  the  futm-e. 
Operation.  rpj^g  excisiou  of  the  aucle-joint  may  be  performed  by 
exposm-e  of  the  cavity  either  in  front  or  on  the  inner 
side.  By  the  latter  incision  we  meet  with  less  difficulty 
from  the  presence  of  tendons,  while  by  the  former  the 
joint  can  be  more  fully  exposed  to  the  action  of  the  saw. 
On  the  other  hand,  the  anterior  section  involves  the 
almost  necessary  diA'ision  of  the  tendons  of  the  tibialis 
anticus  and  extensor  muscles  of  the  toes.  The  inner 
operation  is  performed  by  a  flap  of  the  integuments, 
commenced  in  front  of,  and  above  the  malleolus  for  the 
right  foot  and  so  for  the  left,  close  to  the  tendon  of  the 
tibialis  anticus,  and  can'ied  downwards  sweejDiug  round 
the  tibia  at  a  distance  of  from  half  to  three-quarters  of  an 
inch  below  it,  and  extending  upwards  and  backwai-ds 
nearly  to  the  tendo  achillis  from  two  to  thi'ee  inches 
above  its  insertion  in  the  os  calcis.  All  the  soft  parts 
are  divided  to  the  bone.  The  tendons  of  the  tibialis 
posticus  and  flexor  of  the  toes,  if  healthy,  may  be  di-awu 
backwards  and  the  joint  opened.  The  foot  is  now  dislo- 
cated outwards  and  the  lower  end  of  the  tibia  cleai-ed  of 
the  soft  parts,  investing  it  to  a  sufficient  extent  to  com- 
mand it  freely.  The  articidar  suiface  may  then  be 
removed  by  the  saw.  If  the  tibia  be  carious  it  is  pro- 
bable that  the  astragalus  will  have  assumed  the  same 
condition  and  the  whole  of  its  articvdar  surface  should 
be  taken  away.  The  same  remark  will  apply  to  the 
fibida. 

The  anterior  flap  is  more  applicable  to  cases  of  long 
standing  disease  in  which  the  process  of  disorganisation  of 
the  joint  and  surrounding  structures  is  more  advanced. 
The  anterior  flaji  is  made  by  an  incision  commencing 
about  two  inches  above  the  malleolus  externus  for  the 
right  foot  and  vice  versA  for  the  left,  and  carried  round 
about  an  inch  below  the  front  of  the  ancle-joint,  extend- 
ing inwards  to  the  back  of  tlie  inner  ancle.    The  soft 
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structures  are  all  divided,  including  the  lateral  ligaments, 
and  the  joint  is  opened  in  front. 

The  bone  or  bones  being  removed,  the  opposing 
siu-faces  are  adapted  to  each  other,  the  tendons  replaced, 
and  the  integuments  restored  to  then-  natural  relations. 

The  limb  should  be  laid  on  a  firm  splint  adapted  to  its 
shape.  At  the  expmition  of  from  four  to  sis  weeks,  or 
as  early  as  may  be  dictated  by  the  absence  of  local  pain, 
and  the  healing  of  the  outer  wound,  the  attempt  to  move 
the  joint  may  be  made  with  gi-eat  caution,  and  continued 
daily  :  but  weeks  longer  should  elapse  before  the  weight 
of  the  body  should  be  tlii-own  upon  the  foot,  or  any 
attempt  made  in  the  nature  of  locomotion. 

FINGER-JOINTS. 

These  lesser  articulations  when  the  seat  either  of 
iireducible  compound  dislocation,  or  of  destructive  in- 
flammation of  the  joint,  present  very  suitable  occa- 
sions for  the  operation  of  excision.  In  examples  of 
injtiry  from  violence,  the  end  of  the  protruded  bone 
may  be  removed  by  the  bone  forceps ;  and  the  soft 
parts  restored,  some  care  being  bestowed  on  the  careful 
replacement  of  both  flexor  and  extensor  tendon.  The 
opposite  end  is  left  mitouched.  To  remove  it,  is  deemed 
imnecessary.  The  result  of  the  removal  of  the  articular 
sm-face  of  one-half  the  joint  is  not  uncommonly  followed 
by  the  restoration  of  limited  iTiotion.  Yet  there  is  no 
difi'erence  either  in  stnicture  or  in  function  between  the 
lesser  and  the  lai-ger  joints.  In  examples  of  sinovial  or 
other  disease  of  the  joint,  in  which  the  joint  is  attended 
with  grating  of  the  opposite  bony  smfaces,  and  if  unaccom- 
panied with  local  pain,  the  cartilage  wUl  be  gi-adually  ab- 
sorbed ;  and  the  somewhat  limited  movements  of  the  joint 
restored  with  ivory  deposit  of  the  articular  sm-faces,  or 
if  retained  m  a  state  of  perfect  immobility  by  being 
fixed  on  a  splint,  the  disease  will  probably  terminate  in 
spontaneous  anchylosis.  If  the  attempt  at  flexion  of  the 
joint  create  pam,  and  the  finger  be  jaired  by  the  slightest 
blow.  It  will  be  better  to  excise  either  one  or  both  bones 
composing  it.  For  this  pui-pose  a  flap  of  the  integuments  Operation, 
may  be  made  on  either  side  beginning  about  one-third  of 
an  inch  above  the  joint,  close  to  the  anterior  tendon,  and 
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carried  downwards  to  a  corresponding  point  below ;  the 
lateral  ligament  is  divided,  and  the  cavity  is  exposed. 
One  or  both  articular  surfaces  of  the  bones  may  be  re- 
moved with  the  bone  forceps.  The  soft  parts  are  replaced, 
and  a  single  splint  applied  to  the  extremity  of  the  finger 
by  means  of  plaster.  The  higher  the  splint  extend  up 
the  forearm  the  better. 

Such  is  the  general  histoiy  and  progi'css  of  the  opera- 
tion of  excision  of  joints  during  the  last  ten  years.  It 
is  undoiibtedly  an  operation  of  a  higher  order  of  merit, 
and  reflects  no  small  credit  on  its  inventor.  The  treat- 
ment by  the  excision  of  a  diseased  joint,  which  is  followed 
by  the  restoration  of  the  limb  to  utility,  is  a  great  feat 
in  surgery,  provided  it  actually  supersedes  the  entii-e 
removal  of  the  limb.  So  long  as  excision  represents  or 
occupies  the  place  of  amputation,  the  operation  is  worthy 
our  highest  ajjproval,  and  cannot  too  frequently  be 
resorted  to,  but  a  question  natm-ally  arises  whether 
amputation  of  the  munerous  limbs  which  have  been  the 
subject  of  this  critical  treatment  was  the  only  alternative 
to  which  they  were  amenable.  I  will  venture  to  assert 
that  there  exists  not  in  the  whole  catalogue  of  disease, 
one  requiring  more  careful  and  more  patient  management, 
more  deliberate  selection  of  remedies  local  and  general, 
and  the  pathology  of  which  demands  a  more  clear  and 
exact  diagnosis  than  a  diseased  joint  in  its  advanced 
stage.  This  management  involves  some  of  the  highest 
principles  of  a  curative  surgery,  and  among  these,  patience 
in  watching,  and  perseverance  in  the  endeavoiu-  to  relieve 
are  the  most  prominent.  If  we  ai-e  bent  on  cming,  we 
shall  generally  cm'e ;  but  a  thorough  knowledge  of  the 
progress  of  disease  in  joints,  only  to  be  acqviired  by 
experience  and  obseiwation,  is  the  indispensable  condition 
in  any  and  every  man  before  he  arrives  at  the  eventful 
and  fashionable  crisis  of  excision  of  a  joint.  Is  this 
condition  in  all  strictness  obsei-ved  1  Will  it  be  asserted 
that  the  numerous  operations  which  have  been  imder- 
taken  for  the  removal  of  large  joints  by  excision  were 
the  only  alternatives  to  amputation  of  the  limb  1  When 
we  hear  of  so  many  recorded  cases  of  excision  of  joints 
operated  on  by  practitioners  whose  age  gives  no  guarantee 
for  more  than  a  limited  experience  of  the  treatment  of 
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disease,  is  it  not  time  to  pause  and  ask,  whether  all  the 
resources  of  the  art  of  healmg  had  been  resorted  to  in 
the  previous  treatment  ]   Can  it  be  asserted  that  in  not 
one  of  these  numerous  examples  was  the  beautiful  pro- 
cess of  ciu-e  by  anchylosis  interrupted  by  the  knife  1 
Were  all  the  resom-ces  of  surgeiy  exhausted  1   Had  local 
depletion,    rest,    sedatives,    pressure,  counter-irritants, 
vapom'-bath,  constitutional   treatment,  all  failed  ?  Re- 
markable indeed  is  the  fact,  and  well  worthy  of  comment, 
that  so  large  a  proportion  of  these  cases  of  excision  have 
fallen  to  the  share  of  so  comparatively  small  a  number  of 
om-  professional  brethren.    Would  it  appear  an  invidious 
question  were  I  to  ask  of  any  competitor  for  surgical 
fame,  who  has  entered  the  lists  as  an  active  contributor 
in  this  cause,  what  proportion  do  his  cases  of  excision  of 
joints  hold  to  his  cases  of  cure  ?   Will  the  most  strenuous 
advocate  of  excision  declare  that  one  case  in  every  five, 
or  six,  or  ten,  or  even  twenty,  reaches  its  legitimate 
crisis  in  excision?    If  so,  let  me  candidly  acknowledge 
the  utter  inefficiency  of  the  gi-eat  hospital  of  St.  Bartholo- 
mew's, with  its  600  beds,  as  a  school  of  either  relief  or 
insti-uction  in  the  cause  of  excision  of  joints ;  for  with 
eveiy  deshe  on  the  part  of  my  able  colleagues  and  myself 
to  resort  to  it  when  required  by  om-  conviction  of  the 
necessity  of  the  case,  our  great  institution  has  failed  to 
produce  but  about  twelve  cases  within  tlie  last  two 
years.    Facts  like  these  are  astounding  to  the  ear  of 
those  simple-minded  persons  who  imagine  we  possess  a 
standard  of  sm-gery,  and  that  the  highest  resom'ces  of 
curative  art  ai-e  bestowed  in  an  equal  measiu-e  among  all 
claimants  for  sm-gical  relief. 

Conservative  sm-geiy  indeed  !  Where  in  the  per- 
foi-mance  of  an  operation,  often  of  doubtful  necessity, 
at  the  expense  of  danger  to  life,  and  the  fatal  issue  of 
which  has  been  no  uncommon  event,— where  lies  the 
prmciple  of  conseiwation  ]  True  consei-vation  lies  in 
the  substitution  of  excision  of  a  joint  inmraUy  diseased 
for  the  amputation  of  the  entire  Hmb.  This  and  this 
only  justifies  the  claim  to  the  title.  Wliat  guarantee 
can  be  given  to  the  profession  that  such  condition  has 
been  invariably  obseiwed  ? 

I  would  suggest  to  tlie  younger  members  of  the  surgical 
profession,  that  tlicy  concentrate  their  attention  on  the 
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curative  agency  of  surgery  ;  that  no  local  means  of  allay- 
ing pain,  or  the  least  indication  of  disease,  be  left  untried  ; 
and  that  the  constitutional  powers  which  often  sink  from 
a  deficient  supply  of  both  nutrients  and  stimulants  most 
inadequately  administered,  under  the  mistaken  devotion 
to  a  blind  faith  in  the  "  secretions "  and  the  "  digestive 
organs,"  be  rigorously  maintained. 
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CHAPTEE  XIY. 

ON  THE  TREATMENT  OF  FALSE  ANCHYLOSIS  BY 
LACERATION. 

By  the  term  false  or  spurious  anchylosis  is  understood  False  an- 
that  condition  of  a  joint  in  -which  it  has  become  fixed,  ciiyioais. 
or  barely  flexible  in  consequence  of  disease  external  to 
it.    When  the  joint  becomes  involved,  or  rather  when 
primarily  affected,  such  changes  occiu-  to  its  organisation 
as  clearly  centra-indicate  the  resort  to  any  violent  mea- 
sm-es  to  restore  its  movements.    False  anchylosis  is  the 
result  of  disease  for  the  most  part  extrinsic  to  it.  Its 
presence  recognises  a  morbid  condition  either  of  the 
general  areolar  tissue  about  the  joint ;  the  fascial  tex- 
tm-es ;   the  tendons  of  the  suiToimding  muscles ;  or 
the  ligaments.     Whether  these  structm-es  have  been 
themselves  the  subjects  of  disease  or  otherwise,  they 
participate  in  its  effects.     The  absence  of  motion  in 
the  joint  for  a  long  period  is  sufficient  to  explain  the 
stiffness  which  accompanies  the  first  attempts  to  move 
it.    But  we  have  something  more,  we  have  deposits 
of  fibrous  matter  gluing  together  all  the  tissues  ai-ormd 
the  joint. 

One  of  the  most  common  among  the  primaiy  causes  Causes, 
of  spurious  anchylosis  is  rheumatic  inflammation,  both 
in  and  about  the  articulation.  The  disease  stops  short 
of  disorganisation  within,  but  forms  by  deposition  what 
IS  tei-med  thickening  around  the  aff"ected  joint.  The 
attack  may  be  renewed  again  and  again— the  joint  be- 
commg  less  and  less  capable  of  motion  after  each  attack. 
At  lengtli  It  becomes  so  fixed  and  immoveable  as  to 
IH-esent  the  aspect  of  what  is  termed  a  stiflF  joint.  So 
long  as  the  disease  exists,  its  movements,  though  painful, 
are  not  entn-ely  destroyed  ;  but  when  the  active  stage 
of  the  disease  subsides,  and  gives  place  to  reparatory 
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and  restorative  actions,  then  the  structm-es  settle  down 
as  it  were  into  the  unyielding  condition  which  marks  the 
morbid  character  of  the  joint.  When  this  stiffness  is 
comjjlete,  the  textm-es  not  only  on  the  exterior  are  gene- 
rally involved,  but  bands  of  fibrous  tissue  connect  the 
opposed  sm-faces  of  the  interior  of  the  joint,  wherever 
the  absence  of  cartilage  furnishes  them  with  vantage 
gi'ound  for  adhesion.  In  the  knee  we  find  them  about 
the  crucial  ligaments,  passing  from  between  the  condyles 
to  the  centre  of  the  tibia  :  in  the  elbow  descending  to 
the  groove  in  the  articular  surface  of  the  ulna,  also 
dejjrived  of  cartilage.  Among  other  causes  of  spurious 
anchylosis  may  be  enumerated  violent  sprains,  dis- 
locations and  fracture  of  the  bone  or  bones  entering  into 
the  structm'e  of  a  joint.  In  a  greater  or  less  degree, 
some  amount  of  inflammation,  probably  both,  of  the 
synovial  membrane,  and  also  of  the  ligaments,  follows. 
In  this  inflammation,  the  general  tissues  about  the  arti- 
culation participate,  the  temperature  of  the  part  is  raised, 
and  the  joint  is  painful.  If  the  bone  is  restored  to  its 
natm-al  position,  or,  if  fractured,  is  united  to  its  parent 
shaft,  although  the  integrity  of  the  structure  is  re-estab- 
lished, yet  stiffness  follows,  and  especially  so  in  cases 
which  have  been  retained  at  rest  for  too  long  a  period. 
Conditions  In  all  these  examples,  two  conditions  are  indispensable 
necessary         ^Yie  attempt    to   restore   the   ioint  to  its  natm\al 

lor  success,  .  ,     .  -i  i 

function  :  the  first  is  mobility,  perceptible  movement  in 
however  slight  a  degree ;  and,  secondly,  tlie  total  absence 
of  pain  or  heat,  or  other  manifestation  of  present  disease. 
If  there  be  no  movement  whatever,  it  is  highly  probable 
that  disease  has  already  committed  ravages  in  the  joint ; 
and  that  partial  or  complete  anchylosis  of  the  bones  is 
the  result.  Such  anchylosis  infers  absorjDtion  of  cai-tilage, 
and  exposure  of  one  surface  of  bone  to  the  opposite. 
It  is  no  part  of  the  surgeon's  duty,  by  breaking  down 
this  union,  to  interrupt  the  process  of  reparation,  set  on 
foot  by  nature  for  the  piu-pose  of  restoration  of  the  limb, 
but  rather  to  encourage  the  perfecting  of  the  process  by 
rest,  and  by  infusing  vigoiu-  into  the  system.  While  on 
•  the  other  hand,  if  diseased  actions  be  yet  progressive, 
if  the  joint  be  hot  or  painful,  or  both ;  if  the  pai-t  will 
not  bear  rough  handling,  or  if  the  person  shrinks  from 
such  pressure  as  accompanies  the  process  of  legitimate 
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enqiiiiy,  then  may  we  infer  a  condition  of  the  joint  too 
near  the  date  of  active  disease  to  warrant  any  appeal  to 
operative  proceeding.  It  is  not  sufficient  that  disease 
in  its  active  and  advancing  shape  shall  have  subsided ; 
all  diseased  actions  must  have  ceased  for  a  period  of 
months.  If,  instead  of  months,  a  period  of  yeai'S  shall 
have  elapsed ;  if  the  textures,  consisting  of  muscle, 
ai^tery,  vein,  nerve,  and  integimient,  have  long  settled  down 
and  assiuned  the  attributes  of  a  natural  relation  to  the 
bones  beneath  ;  and  we  attempt  to  bend  or  to  straighten  a 
joint  so  fixed,  we  inflict  an  injury  on  the  permanently 
contracted  textures,  equal  to  that  of  a  normal  structm-e 
similarly  distorted  by  violence ;  and  instead  of  restoring 
the  altered  condition  of  the  pai't  in  the  dnection  of  a 
natmal  stractm-e  we  are  carrying  it  farther  and  farther 
from  the  standard  of  primitive  formation.  Such  condi- 
tions of  a  limb  are  not  amenable  to  any  treatment  witk 
which  I  am  acquainted. 

This  necessary  absence  of  all  diseased  actions  in  the 
joint  will  become  manifest  when  we  consider  the  cirrative 
means  resorted  to,  which  consist  in  the  restoration  of 
the  movements  of  the  limb  by  the  forcible  laceration  of 
the  tissues  which  fix  the  joint.  If  this  attempt  be  made 
before  aU  diseased  actions  have  subsided,  reaction  would 
inevitably  follow,  and  pain,  and  swelling,  and  effusion, 
within  and  without  the  joint,  would  reappear  with  un- 
eiTing  certainty,  only  again  to  be  succeeded  by  the 
increased  immobility  residting  from  a  yet  firmer  con- 
traction. 

When  the  conditions  above  stated  are  obtained,  much  Metimd  of 
may  be  done  towai-ds  the  restoration  of  the  movements  ''P''™""^- 
of  the  hmb,  by  the  judicious  application  of  force.  Sup- 
posmg  the  diagnosis  of  a  joint  fixed  by  spm-ious  anchy- 
losis to  be  con-ect,  it  is  weU  to  place  the  patient  for 
some  days  under  the  restraint  of  a  splint  applied  along 
the  Jimb.  Chloroform  is,  of  course,  a  necessary  ingi-edient 
in  the  treatment;  and  when  fully  applied,  the  limb,  if 
held  m  the  bent  position,  is  forcibly  extended  by  the 
surgeon  bearing,  if  requisite,  his  entire  weight  on  the 
afi-ected  joint.  The  heel  in  the  case  of  the  lower  ex- 
tremity shoiUd  be  supported  on  a  wooden  board,  or  may 
be  extended  at  the  same  moment  by  an  assistant.  If 
fixed  in  extension,  the  leg  should  be  brought  to  the  edge 
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of  the  bed,  wliicli  may  be  employed  as  a  fulcrum  behind 
the  knee,  the  part  being  protected  by  a  pillow  or  other 
soft  substance.  Unless  the  adhesions  be  very  strong 
or  veiy  chronic,  which  are  almost  synonymous  terms, 
the  force  thus  employed  will  be  sufficient,  and  the  tex- 
tures will  be  felt  to  yield  under  the  leverage  thus  em- 
ployed for  their  extension.  The  sensation  conveyed  to 
the  hand  as  well  as  to  the  ear  of  the  operator  is  veiy 
peculiar,  and  not  very  agi-eeable ;  a  sort  of  tearing, 
crunching  soimd,  audible  to  bystanders,  and  raising  ideas 
in  the  mind  at  the  moment  not  in  absolute  accordance 
with  the  precepts  of  sound  surgeiy.  The  only  other 
example  of  a  similar  proceeding  in  the  occupations  of 
the  surgeon,  relates  to  the  breaking  down  the  newly- 
formed  adhesions  which  connect  a  dislocated  bone  to  the 
tissues  around  it.  Here  we  have  the  same  sensations 
conveyed  to  the  ear,  but  not  to  the  mind.  In  the  case 
of  dislocated  bone,  we  have  but  to  detach  the  head  fi-om 
an  abnormal  position,  and  we  are  thoroughly  familiar 
with  the  nature  of  the  individual  fibrous  textiu-e  to  be 
rent  asunder.  In  the  example  of  the  joint,  we  require 
a  very  correct  diagnosis,  and  Ave  involve  in  some  liability 
to  injury  every  structure  of  which  the  limb  is  composed, 
the  bone  alone  excepted. 
V;ii-iou3  Vai'ious  degrees  of  force  are  required  in  different  cases, 

forc£fi-°ui  f^^psndent  on  the  nature  and  extent  of  the  adhesions. 
jrcei<,qui  ggnie  cascs,  however  firmly  the  joint  is  appai-ently 
fixed,  the  separation  is  obtained  by  a  veiy  moderate 
effort  on  the  pai*t  of  the  sm'geon,  while  in  others,  his 
entire  strength  may  be  required  for  the  purpose  ;  but 
under  all  circumstances,  what  is  proposed  to  be  done 
should  be  fully  effected  at  the  moment  of  extension,  and 
every  filjre  detached  that  is  detachable  by  such  mecha- 
nism. The  tendency  to  resume  the  direction  of  the  old 
position  is  often  very  strong ;  nor  is  this  sm-prisiug  when 
we  recollect  the  condition  of  the  muscles  which  have 
been  subjected  to  a  sudden  and  violent  elongation, 
consequent  on  the  contraction  probably  of  years.  Resist- 
nnce  to  this  tendency  by  the  immediate  application  of 
one  or  more  splints  is  indispensable.  The  treatment 
of  spurious  anchylosis  by  laceration,  is  by  no  means 
an  uncommon  operation,  and  from  the  evidence  of 
Mr.  Brodhurst   and    others,  is    often  attended  with 
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A-eiy  remarkable  success.  Whether  by  the  restoration 
of  the  functions  of  the  joint  in  its  original  condition  of 
health,  or  by  the  permanent  elongation  of  a  limb,  now- 
rendered  subservient  to  many  useful  purposes  in  life — 
for  one  or  other  of  these  issues  is  always  attainable  in  pro- 
perly selected  cases — the  degi-ee  of  benefit  derivable  from 
the  effort  will  mainly  depend  on  the  original  cause  of  the 
disease.  In  general  or  rheumatic  affections  of  the  knee, 
and  especially  if  of  long  standing,  the  restoration  of  the 
joint  can  hai-dly  be  expected  ;  while  the  limb  itself  may 
become  a  valuable  agent  of  locomotion  ;  whereas,  in  the 
anchylosis  fi-om  fractiu-e  or  former  dislocation  of  the 
elbow  or  of  lesser  joints,  all  its  movements  may  be 
entirely  restored  to  health.  I  first  broke  down  the 
adhesions  of  a  knee-joint  in  St.  Bartholomew's  Hospital, 
ten  years  ago.  A  yoimg  woman  was  admitted  with  the 
express  object  of  submitting  to  amputation  of  the  knee. 
She  had  been  the  subject  of  repeated  attacks  of  rheii- 
matic  inflammation,  for  which  she  had  been  under  treat- 
ment in  various  hospitals,  during  a  tei-m  of  several  years. 
Slight  motion  remained  to  the  joint,  which  was  perma- 
nently fixed  in  flexion  at  about  an  angle  of  120°.  The 
whole  limb  was  enlarged,  and  the  knee  showed  signs  of 
previous  discipline  in  a  veiy  palpable  form.  Under  the 
influence  of  ether,  I  placed  her  heel  on  a  board  a  little 
elevated  above  the  bed,  and  leaning  my  weight  on  the 
joint,  the  detachment  of  the  tissues  both  within  and 
without  the  joint  was  audible  around.  I  brought  the 
limb  into  a  line  of  dhect  extension,  and  fixed  it  to  a 
l)ack  splint.  Some  tenderness  rather  than  pain  followed 
durmg  the  succeecUng  week,  and  then  subsided.  The 
hmb  agam  contracted  notwithstanding  my  directions 
given  to  the  House  Surgeon,  and  in  three  months  I  was 
compelled  to  repeat  the  operation.  The  joint  remained 
stifl,  but  the  gn-1  regained  a  serviceable  Imib  for  locomo- 
tion. I  mention  this  case,  not  as  an  example  of  the  best 
surgeiy,  but  because  it  was  the  first  case  of  the  kind 
that  came  under  my  notice. 

The  elbow-joint  is  perhaps  most  obnoxious  to  these 
contractions,  consequent  on  its  greater  liability  than 
m,anyjomtsboth  to  dislocation  and  fracture;  and  in  no 
articulation  is  the  treatment  of  spiu-ious  anchylosis  more 
satisfactory. 
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S^sion  of  many  cases  of  long  diu-ation,  the  muscles  acting 

teudoiis.  upon  the  joint,  have  become  so  contracted  that  previous 
division  of  theu-  tendons  is  rendered  necessary.  There  is 
no  objection  to  this  preliminary  measure.  In  a  doubtful 
case  I  should  certainly  recommend  it.  Indeed  it  often 
becomes  advisable  on  other  gi-ounds.  In  the  instance  of 
the  knee  for  example,  even  if  we  could  succeed  in 
straightening  the  joint  without  division  of  the  ham- 
strings, the  flexor  muscles  refusing  to  yield,  wiU  some- 
times draw  the  tibia  so  forcibly  backwards,  that  the  effort 
to  extend  the  leg  must  necessarily  dislocate  it. 

If  the  division  of  any  tendon  is  thought  uecessaiy,  it 
may  be  done  at  the  time.  I  see  no  reason  why  we  wait 
for  its  partial  repair  before  extending,  as  some  advise. 
On  the  contraiy,  it  appears  to  me  a  useless  delay. 

Mr.  Brodhurst's  recent  papers  on  tliis  interesting 
subject  will  well  repay  a  careful  perusal. 
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CHAPTER  XY. 

LATERAL  CURVATURE  OF  THE  SPINE. 

NAIURK  OF  THE  DEFORMITY  CAUSE,  REMOTE  AND  IMMEDIATE  PRIN- 

CIPLE3  OF  TREATMENT — POPULAR  ERRORS — AGEHTS  OF  TREATMENT 
— OPERATION  OF  TENOTOMY. 

Among  other  kinds  of  deformity,  for  the  treatment  of 
which  the  agency  of  operative  sm-geiy  is  occasionally 
employed,  is  that  arising  from  lateral  cm'vature  of  the 
spine.  It  is  veiy  time  that  these  resom-ces  are  not  often 
very  available  to  good,  and  that  the  operation  for  dividing 
the  tendon  of  the  erector  spinas  is  com^aaratively  rarelj^ 
resorted  to,  and  has  been  still  less  commonly  adopted  in 
this  countiy ;  but,  when  we  consider  the  frequency  of  this 
distressing  affection,  and  the  general  want  of  success 
attendant  on  its  treatment,  consequent  on  its  somewhat 
exclusive,  and  not  veiy  scientific  character,  although 
lateral  cmwatm-e  may  hardly  enter  into  the  catalogue  of 
those  diseases  which  engage  the  pai'ticular  attention  of 
the  operating  siu-geon,  yet  I  cannot  persuade  myself  to 
pass  the  subject  by,  without  the  endeavour  to  enforce  the 
importance  of  certain  prmciples,  the  obsei-vance  of  which 
appears  to  me  indispensable  to  the  limited  success  that 
must  ever  attend  them. 

It  cannot  be  denied  that  a  disease,  or  rather  a  distor-  Knowledge 
tion  of  this  kind,  which  involves  the  morbid  action  of  the  Stte 
immense  number  and  vai'iety  of  the  muscles  of  the  trunk,  treatment, 
greater  than  any  other  known  disease,  demands  a  more 
than  general  amount  of  anatomical  knowledge  for  its 
treatment— a  knowledge  of  the  attachments  and  action  of 
the  muscles  involved  in  the  abnormal  condition  of  the 
body ;  nor  can  it  be  denied  that  the  class  of  practitioners 
by  whom  the  treatment  of  lateral  cm-vature  is  gi-eatly 
monopolised  do  not  in  general  possess  that  intimate 
knowledge  of  their  actions,  or  of  the  means  of  develop- 
ing their  growth  and  their  relative  importance  in  the 
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economy,  which  is  so  requisite  for  success.  The  treat- 
ment generally  adopted  in  this  country,  as  well  as  on  the 
Continent,  is,  in  my  opinion,  so  perfectly  erroneous  in 
principle,  that  it  is  not  sm-prising  how  little  is  gained  by 
its  adoption,  and  how  universal  is  the  feeling  of  dissatis- 
faction expressed  by  the  parents  and  relatives  of  the 
affected  persons. 

Remote  The  cause  of  lateral  cui-vatuve,  if  considered  in  its 

^"^^^^  most  remote  relation  to  the  effect,  is  the  presence  of  some 
temporary  imperfection  of  one,  or  of  inequality  of  jjower 
between  the  two  lower  extremities,  as  the  pillars  of  the 
ti-unk.  So  long  as  the  weight  of  the  body  is  transmitted 
to  the  ground  by  two  pillars  of  equal  strength,  so  long- 
will  the  vertebral  column  occupy  the  central  space 
between  them ;  but  reduce  the  value  of  either  as  a  piUar 
of  support,  and,  the  weight  remaining  unchanged,  the 
opposite  limb  performs  the  extra  duty.  But  as  the  spine 
is  rendered  flexible  for  the  pm-pose  of  facilitating  the 
transmission  of  the  weight  of  the  body  to  the  pei-peu- 
dicular  line  over  each  leg  in  progression,  so  the  continued 
disposition  to  form  a  perpendicular  over  one  extremity, 
I'ather  than  occupy  the  centre  between  the  two,  is 
effected  at  the  expense  of  the  opposite  limb  ;  and  the 
spine,  accustomed  to  assume  this  dii'ection,  gradually 
loses  its  symmetiy,  and  becomes  pei'manently  di'awn 
from  the  centre  to  that  point  over  which  its  weight  is 
most  readily,  and  with  the  least  effort,  transmitted  to  the 
ground.  The  primary  cause  may  present  itself  in  the 
most  apparently  insignificant  form.  Any  soiu'ce  of  local 
pain,  such  as  chilblain,  a  tight  shoe,  or  a  sprained  ancle, 
is  sufficient  to  effect  aU  the  injmy  tliat  may  ultimately 
follow  in  its  train. 

We  are,  however  concerned  with  the  effects,  which 
unhajapily  advance  by  such  insidious  steps  as  to  render 
distortion  positive  before  it  has  created  obsei"vation.  The 
eye  of  the  servant  or  attendant  has  become  fixmiliai-ised 
to  the  growing  evil,  and  months  may  elapse  before  the 
Distortion  suspicion  of  WTOug  is  whispcrcd  in  the  family.  The 
the^ribs.'^ '°  effects  of  curvatiire  are  manifested,  not  on  the  spine,  but 
on  the  libs,  whicli  being  fixed  at  each  extremity  to  the 
vertebral  column  and  to  the  sternum,  are  pushed  out- 
wards at  their  angles  behind.  Tlie  first  deviation  fi'om 
the  vertical  line  of  the  spine  occm-s  in  the  centre  of  tlie 
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body,  where  nature  has  given  the  greatest  degree  of 
mobility  to  the  cokimn,  viz.,  in  the  lumbar  vertebrae. 
This  first  deviation  reqiiires  a  second,  in  order  to  bring- 
back  the  head  to  the  centre.  It  is  this  second  deviation 
in  the  dorsal  region  of  the  coliunn  that  causes  the  general 
distortion. 

The  projection  backwards,  though  caused  immediately 
by  the  distorted  form  the  ribs,  is  further  increased  by 
the  necessary  relation  of  the  scapula  and  shoulder  placed 
upon  them.  On  the  opposite  side  the  scapula  lies  with 
its  anterior  surface  applied  on  the  flat  surface  of  the 
ribs.  Whereas,  on  the  aff"ected  side  it  lies  on  the  pro- 
jection formed  by  the  eminence  of  the  distorted  ribs.  It  Eievateri 
is  thrown  upwards,  and  the  consequent  elevation  of  that 
shoulder  is  inevitable.  As  the  disease  advances,  the 
projection  behind  becomes  gi'eater,  and  in  the  same 
degree  the  ribs  become  flatter  at  the  side  of  the  chest, 
and  this  cavity  gradually  loses  in  front  what  it  has  gained 
from  the  projection  behind.  By  the  concavity  of  the  Absorption 
COTve  directed  towards  the  opposite,  the  ribs  of  that  side  ta/muscies. 
approach  imnatm-ally  towards  each  other,  the  intercostal 
muscles  become  absorbed,  and  the  ribs  eventually  overlap. 
From  some  cause  or  other,  the  dorsal  curve,  is,  in  young 
women,  almost  invariably  to  the  right  side,  with  its  con- 
cavity to  the  left.  In  boys  it  is  frequently  reversed. 
The  capacity  of  the  chest  is  materially  altered.  The  act  Respiration, 
of  respu-ation  is  performed  very  disproportionately  on  the 
two  sides.  While  that  of  the  projecting  ribs  permits  the 
fuU  expansion  of  the  lung,  particularly  in  the  antero- 
posterior axis  of  the  chest,  although  that  lung  is  flattened 
at  the  side,  the  opposite  and  generally  the  left  side  of  the 
thorax,  is  materially  abridged  of  its  natm-al  dimensions. 
The  lung  is  reduced  in  size,  and  the  heart  is  forced  to  the 
inesial  line  behind  the  sternum,  or  sometimes  to  the  right 
side  of  that  bone.  In  the  aggregate,  the  capacity  of  the 
lungs  IS  reduced  in  volume,  and  the  general  health  be- 
tokens difficult  and  impaired  respu-ation.  Such  patients 
wiU  always  adopt  the  side  position  in  bed,  lying  on  the 
weaker  or  contracted  side  of  the  body.  If  the  two  hands 
be  apphed  on  the  side  of  the  chest,  in  the  act  of  inspira- 
tion of  the  patient,  the  difi-erence  of  degree  to  which  eacli 
lung  enters  into  that  function  will  be  obvious.  The 
influence  of  this  condition  on  the  muscular  system'  of  tlie 
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body  is  equally  worthy  of  remark.  AU  the  muscles  of 
the  upper  extremity,  on  the  side  of  the  projectiou,  ai-e 
fully  developed,  while  those  ou  the  opposite,  are  in  the 
same  degi-ee  reduced  in  volume  and  in  power.  If  the 
two  ai'ms  be  extended  to  a  right  angle  with  the  trunk, 
it  will  be  observed  that  the  one  is  held  more  firmly 
and  longer  than  the  other.  If  a  dumb-bell  be  placed 
in  each  hand,  the  difference  becomes  still  more  appa- 
rent. The  lower  extremities  give  equal  evidence  of  the 
inequality  of  theu'  power.  The  large  muscles  of  the 
spine,  the  especial  office  of  which  is  to  maintain  its 
upright  position,  and  which,  consisting  of  the  sacro- 
lumbales  and  longissimi  dorsi,  are  called  the  levatores 
spina3,  from  their  action,  undergo  also  considerable  change 
from  then"  natural  form  aud  bulk.  The  lowest  part  of 
these  muscles,  which  corresponds  with  the  lumbar  ver- 
tebrae, are  enlarged  by  excessive  action  on  the  convex 
side  of  the  lumbar  curve,  and  are  in  the  same  degree 
atrophied  on  the  opposite.  The  same  miiscles  in  the 
dorsal  region  have  their  conditions  reversed,  that  of  the  one 
side  being  enlarged,  that  on  the  other  reduced  and  almost 
absoi-bed.  The  trapezius  miiscle,  where  it  occupies  the 
back  of  the  neck,  is  swoUen  into  a  thick  cord-like  mass, 
and  is  equally  small  on  the  con-esponding  one.  The  same 
remark  applies  to  the  serratus  magnus  and  latissimus 
dorsi  muscles.  Such  are  the  eff'ects  produced  by  the  fii'st 
deviation  from  the  natural  form  of  the  spine.  Yoimg 
persons  in  this  condition  are  incapacitated  for  occuijation, 
and  for  most  of  the  enjoyments  of  life. 

The  first  question  that  should  be  asked,  is,  Does  such  a 
case  admit  of  cure  1  The  answer  is.  Certainly  not ;  and 
the  first  duty  of  the  sm-geon  is,  to  impress  this  fact  on 
the  minds  of  the  responsible  persons  concerned,  or  at 
least  to  admonish  them  against  the  indulgence  in  a  hope 
that  cannot  be  fulfilled.  All  the  benefit  that  art  can 
furnish,  is  improvement,  and  the  degree  of  improvement 
depends,  first,  ou  the  age  of  the  person,  whether  in  child- 
hood, or  girlhood,  or  of  yet  more  advanced  age  ;  secondly, 
the  firmness  or  flexibility  of  the  frame ;  and,  thirdly,  ou 
the  moral  aid  afforded  to  the  surgeon  by  the  resolution 
and  capacity  for  endurance  exhibited  by  the  patient.  As 
a  general  rule,  the  latter  quality  is  developed  in  propor- 
tion to  the  advanced  age  of  the  subject.    When  a  girl 
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reaches  seventeen  or  eighteen  years  of  age,  and  finds 
herself  insulated  from  the  society  and  deprived  the  amuse- 
ments and  occupations  of  her  natm-al  associates,  the 
deprivation  begets  a  vigom-  of  resolution  that  will  sustain 
any  effort  or  suffering  withovit  complaint.  For  myself,  I 
make  it  a  ride  of  conduct  to  decline  the  chai-ge  of  a  case, 
without  I  possess  the  full  confidence  of  my  patient,  and 
unless  I  obseiTe  a  manifest  disposition  to  enter  on  the 
treatment  with  earnestness  and  resolution. 

With  respect  to  age,  the  less  advanced  the  better.  Youtii  de- 
Lateral,  curvature  rarely  exhibits  itself  under  thirteen  or 
fourteen  years  of  age,  and  it  is  veiy  seldom  that  parents  General 
have  recourse  to  sm'gical  aid  for  one  or  two  years  after-  "afiy  treat 
wards  ;  or,  indeed,  to  state  the  case  more  truthfully,  it  is  ment. 
rai'ely  that  any  approach  to  efficient  treatment  is  resorted 
to  till  the  expiration  of  some  two,  thi-ee,  or  four  years, 
when  the  advancing  distortion  attracts  the  notice  of 
casual  observers,  and  not  till  then  are  all  the  resources  of 
surgical  skill  called  in  requisition.  In  the  outset  of  the 
case,  the  mother  exhibits  the  gui  (for  this  malady  pre- 
vails in  females  to  the  extent  of  nine  out  of  ten  cases)  to 
the  sm-geon  attending  her  family,  who  recommends  fric- 
tion and  exercise.  Occasionally  the  treatment  involves 
rest  in  the  horizontal  position,  and  the  application  of  a 
bandage,  or  some  form  of  spinal  support,  with  which  the 
family  remam  contented.  But  some  of  the  worst  cases  I 
have  attended  have  been  treated  by  friction  alone,  and 
occasional  rest.  If  a  girl  be  under  fifteen  or  sixteen  years 
of  age,  gi-eat  benefit  may  be  obtained  by  positive  treat- 
ment, but  the  amount  will  lessen  with  the  advance  of 
every  year-  beyond.  With  respect  to  the  tune  requhed 
for  such  partial  recovery  as  the  case  admits  of,  it  nuist  he 
calculated  hy  years,  not  by  months.  It  is  impossible  to 
effect  any  considerable  improvement  in  the  figure  much 
distorted  by  cuiwatm-e,  within  a  period  of  two  yeai-s,  or 
to  confii-m  the  benefit  then  obtained,  without  the  loss 
of  a  thn-d.  I  do  not  hesitate  to  say,  that  the  promise  of 
an  earlier  residt  can  never  be  realised,  whatever  treatment 
be  adopted,  because  growth  is  indispensable  to  recoveiy. 
The  restoration  of  the  projecting  ribs  and  the  spinal  curve 
can  only  be  eff"ccted  by  the  agency  of  time,  and  no  art 
can  accelerate  the  speed  of  natural  gi-owth. 

The  agents  usually  resorted  to  in  lateral  curvatm-c,  are, 
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as  I  have  meutioned,  friction,  bandages,  and  rest.  The 
indications  to  he  obtained,  are  tliose  of  straightening  a 
ciu-ved  sjjine,  forcing  back  the  projecting  ribs,  and 
restoring  eqnaUty  of  action  to  the  muscular  system  of 
the  two  halves  of  the  body,  by  developing  the  power  of 
those  muscles  whose  action  has  been  long  held  in  abey- 
ance. Among  the  latter,  the  intercostals  stand  promi- 
nent, both  in  importance  in  the  healthy  economy,  and  in 
difficulty  of  access. 

Against  these  requisitions,  let  me  point  to  the  agency 
of  friction,  bandages,  and  rest  !  A  sujDposed  advance  in 
the  treatment,  which  carries  patients  onwai-d  in  the  path 
of  delusion,  consists  in  the  resort  to  gymnastic  exercises, 
in  climbing,  hanging  tlie  weight  of  the  body  by  the  arms, 
using  dumb-bells,  &c.  What  is  the  efficacy  of  gymnastic 
effort  in  reference  to  curvature  of  the  spine  and  distor- 
tion of  the  ribs,  the  real  gi-avamen  of  the  disease  ?  Can 
exercise  elongate  the  spine  1  can  suspension  of  the 
weight  of  the  body  by  the  latissimus  dorsi  and  pectoralis 
major,  press  into  place  the  firm  iDrojectiug  ribs,  or  expand 
the  chest  in  its  transverse  diameter  1  If  not,  little  has 
been  accomplished.  Exercise  may,  by  developing  the 
muscular  system,  mask,  but  it  cannot  even  tend  to  cm-e 
the  deformity,  and  the  mask  holds  good  onJy  so  long  as 
the  exercise  is  continued,  and  no  longer.  There  can  be 
no  objection  to,  but,  on  the  contrary  the  greatest  benefit 
arising  from  exercise ;  but  it  is  ill-timed ;  it  shoxild 
folloiv  not  j^recede  other  treatment,  and  to  rely  on  exer- 
cise alone  is,  to  abandon  the  case  to  permanent  deformity. 

With  a  view  to  select  the  most  efficient  treatment,  we 
must  keep  in  view  the  requisite  indications.  We  ai-e 
required  to  straighten  the  spine,  to  regain  the  natm^al 
form^of  the  ribs  ;  that  is  to  say,  we  have  to  reduce  the 
prominent  feature  of  the  defoi*mity,  viz.,  the  projecting 
ribs  on  the  one  side,  and  to  enlai-ge  the  capacity  of  the 
chest  on  the  other,  hj  effecting  an  eq^ial  change  in  their 
abnormal  curve,  and,  finally,  to  strengthen  the  musciilai' 
system. 

The  fii'st  consideration  in  the  treatment  consists  iu 
removing  the  cause  of  the  entire  evil,  viz.,  the  superin- 
cumbent weight.  The  patient  must  be  confined  to  the 
horizontal  position.  The  evil  is  not  so  gi-cat  as  it 
appears.     The  horizontal  position  is  quite  compatible 
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with  health,  with  education,  and  with  the  enjoyment  of 
hfe.  A  naiTow  bedstead  should  be  selected  for  the 
piu^ose,  of  about  three  feet  in  breadth,  and  moving  on 
large  wooden  castors,  by  means  of  which  it  may  be 
wheeled  about  in  any  direction,  altering  its  relation  to 
the  room,  both  by  day  and  night.    The  patient  should  , 

HIT  mi  •  1  ■    i-  patiblewith 

lie  on  a  well-made  wool  mattrass.  Ihere  is  no  objection  health  and 
to  one  of  Earle's  beds,  which  might  be  so  constracted  education, 
as  to  move  on  wheels  in  a  garden,  or  at  least  out  of 
doors.  With  respect  to  health,  I  have  had  abundant 
opportunity  of  obsei-ving,  that  if  not  improved,  at  least 
it  is  not  impahed.  I  have  never  seen  an  example  of 
injmy  to  the  health  from  the  required  confinement. 
Education,  so  far  as  relates  to  the  acquisition  of 
knowledge,  may  be  advanced,  and  is  advanced  more 
positively,  than  by  others  who  pursue  the  more  general 
routine  of  occupation.  As  regards  accomplishments, 
neither  music,  except  in  theoiy,  di'awing,  nor  dancing,  are 
admissible.    Any  form  of  needle-work  is  unobjectionable. 

How  is  the  spine  to  be  now  elongated  ?  It  will  not  Extension, 
grow  straight  from  the  impress  of  fom-  years'  curvature. 
It  must,  therefore,  be  ckawn  out,  by  the  application  of 
weights,  which  will  operate  by  the  reverse  action  to  that 
of  pressure  downwards,  imder  the  influence  of  which  the 
disease  has  gi-own  to  matm-ity.  Extension  should  be 
made  from  the  two  extremities  of  the  spinal  column ; 
that  above,  by  a  belt  applied  around  the  chin  and  occiput, 
attached  to  a  cord  passing  over  a  pulley,  let  into  the 
head  board  of  the  bed,  and  supporting  a  weight  of  from 
ten  to  twenty  pounds.  That  below  is  attached  by  a 
broad  belt  around  the  pelvis,  and  including  the  crista  of 
each  ihum.  To  the  sides  of  this  belt  are  two  straps,  that 
unite  below,  and  to  them  may  be  attached  a  weight  of 
from  twenty  to  thirty  pounds.  This  extension  may  be 
worn  sixteen  hours  out  of  the  twenty-four  of  each  day 
and  night.  I  can  conceive  of  no  more  efficient  mode  of 
elongating  a  cui-ved  spine  than  this  ;  yet  it  is  far  from  a 
powerfid  agent.  It  is  employed,  however,  simply  because 
we  possess  no  other. 

_  How  is  tlie  attempt  to  be  made  to  restore  the  project-  Hcstoration 
mg  ribs  to  their  natural  form  and  relations  1    Can  we  ih/X°' 
materially  influence  the  form  of  a  bone  by  increasing  the 
power  of  its  muscles  1     Can  we  straighten  a  twisted 
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bone,  or  curve  a  straight  one  1  There  is  but  one  mode 
with  which  I  am  acquainted,  and  that  is  by  pressure ; 
fiiTQ,  hard,  and  continuous  pressure.  For  this  purpose, 
a  large  pad,  covered  with  soft  leather,  arched  to  fit  the 
projecting  ciu-ve,  should  be  employed,  and  fixed  by  means 
of  a  screw,  passing  through  an  upright,  fastened  to  the 
bedstead.  This  pressure  will  prove  agreeable,  rather 
than  otherwise,  by  the  support  it  affords.  This  first  and 
most  important  seat  of  pressm-e,  requu-es,  of  course, 
counter-pressure  on  the  opposite  side  of  the  body.  There 
ai-e  two  situations  in  which  pressm-e  may  be  made  with- 
out pain  or  much  inconvenience  ;  viz.,  on  the  hip  and 
on  the  base  of  the  neck  immediately  above  the  clavicle, 
both  of  which  must  be  fitted  with  screws  and  pads  corre- 
sponding with  the  opposite,  but  of  smaller  size.  The 
first  pad  shoidd  be  so  made  as  to  press,  not  in  the 
transverse  or  horizontal  direction,  but  in  that  obliquely 
forwards ;  the  two  latter  may  press  horizontally.  This 
lateral  pressm-e  should  be  maintained  as  firmly  as  the 
patient  can  bear,  for  much  of  the  success  of  the  treat- 
ment depends  on  its  efficiency  and  permanence, 
fhe^ca ^acity  third  part  of  the  treatment  consists  in  enlai'ging  the 
of  the  chest,  capacity  of  the  diminished  half  of  the  tliroax.  We  have 
no  instmments  for  this  purpose — no  agents  by  which  the 
ribs  can  be  di'awn  outwards.  Difficult  enough  is  the  task 
of  forcing-in  the  projecting  ribs,  but  far  gi-eater  is  that 
of  urging  those  that  are  depressed  in  the  contrai-y  du'ec- 
tion.  Having  no  artificial  means  at  our  command,  we 
must  draw  on  the  resources  of  Natm'e,  and  compel  her 
aid.  The  diaphragm  and  mtercostal  muscles  are  the 
primary  and  only  important  agents  by  which  aii*  is 
earned  into  the  lungs  in  respiration.  These  powers  are 
exercised  contemporaneously  during  health  ;  but  in  the 
cases  under  consideration,  nearly  the  entire  of  the  action 
is  sustained  by  the  diapln-agm  alone,  consequent  on  the 
reduced  and  weakened  condition  of  the  intercostals.  If 
we  can  an'est,  or  at  least  control,  the  action  of  the 
diaphragm,  the  intercostals  must  be  roused  to  action, 
aiad  we  endeavom-  to  effect  this  object  by  compression 
of  the  abdomen.  The  application  of  a  thick  and  soft 
pad  of  lint  or  cotton  wool,  or  a  pad  containing  bran  or 
horsehair,  should  be  made,  by  means  of  a  bandage  passing 
across  the  abdomen ;  and  it  may  be  drawn  sufiicicntly 
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tight  to  produce  a  somewhat  laboured  resph-ation.  By 
this  means  we  control  the  action  of  the  diaphragm,  and 
thi'ow  the  duty  of  inspiration  on  the  intercostal  muscles, 
which  -will  gi-adually  respond  to  the  influence  of  this 
compulsory  action,  and  acquu-e  force  ;  and  at  the  same 
time  the  compresed  cavity  of  the  chest  will  gradually 
expand.  But  this,  though  a  work  of  months,  will  repay 
the  effort,  and,  by  persevei'ance,  the  chest  will  be  moulded 
into  a  greater  or  less  approach  to  its  natiu-al  foi-m,  accord- 
ing to  the  tolerance  of  the  patient,  and  the  activity  of 
the  sm'geon. 

This  principle  of  treatment  should  be  persisted  in  till 
obsei-vation  of  the  back,  to  be  occasionally  made,  obtain 
conclusive  evidence  of  positive  improvement.  Nor, 
indeed,  should  it  even  then  be  desisted  from,  but  rather 
modified  as  we  approach,  at  the  exph-ation  of  from 
eighteen  months  to  two  years,  or  possibly  more,  the 
period  for  entering  on  the  second  stage  of  the  treatment. 

This  treatment  consists  in  bringing  into  action  the  Second 
muscles  which  were  reduced  in  power  at  the  commence-  treatment, 
ment  of  the  restraint.  The  condition  alluded  to  involves 
the  muscles  of  the  back,  and  the  large  muscles  connecting 
the  arm  with  the  tnmk.  Of  the  former  we  must  bring 
into  action  the  levator  spince,  and  of  the  latter,  the  trape- 
zius, serratus,  latissimus  dorsi,  rJwmboidei,  levator  scapnilce, 
and  the  deltoid  and  hicep>s. 

For  the  piupose  of  exciting  to  action  the  first  of  these.  Action  of 
the  levator  spiuEe,  the  patient  should  be  placed  on  her  i^]^^"' 
face,  and  desired  to  raise  the  head  and  tnmk  off  the  bed, 
and  to  support  them  in  this  attitude  for  a  few  seconds. 
This  exercise  should  be  repeated  many  times  in  each  day. 
In  the  com-se  of  a  few  days,  a  ring  of  shot,  of  the  weight 
of  about  four  or  six  pounds,  should  be  fitted  on  to  the 
back  of  the  head,  for  the  purpose  of  increasing  the  eftbi-t 
of  raising  the  head  from  the  horizontal  line,  and  shovild 
be  applied  continually  dm-ing  the  exercise.  At  the  ex- 
pu-ation  of  a  month,  more  or  less,  the  same  exercise 
should  be  pciformed  on  an  inclined  plane,  with  the  head 
placed  below  the  level  of  the  body,  in  order  to  increase 
the  range  of  action,  and  the  effort  may  be  made  of 
slightly  increasing  duration  each  day.  By  such  means 
the  two  levators  spinte  muscles  will  increase  in  strength 
and  magnitude,  and  will  tend  to  give  a  more  equal 
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lower  ex- 


Artificial 
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support  to  the  spine  tlian  it  has  been  long  accustomed  to 
from  them. 

A  certain  amount  of  exercise  of  the  sen-atus  and 
rhomboidei  is  quite  compatible  with  rest  in  the  horizontal 
position,  and  may  be  effected  by  means  of  a  pulley  screwed 
into  the  ceiling  of  the  room,  through  which  should  pass 
a  line,  attached  to  a  weight  of  as  many  pounds  as  can 
be  raised  by  an  effort ;  this  weight  may  fall  into  a  padded 
basket,  to  prevent  noise.  The  rhomboid  and  serratus 
muscles  are  brought  into  action  by  retracting  the  arm, 
when  carried  forward  to  its  fuUest  stretch  ;  but  the  arm 
shoidd  not  be  bent  for  this  pm-pose,  or  we  employ 
another  series  of  muscles,  the  biceps,  &c.  The  duration 
of  this  effort,  like  the  last,  should  be  determined  by  the 
power  of  endurance.  The  longer  and  the  more  frequently 
it  is  continued  the  better  ;  and  in  this  examjjle,  as  in  the 
last,  the  weight  should  be  increased  with  reviving  power 
in  the  muscles. 

By  such  exercises  aU  the  muscles  may  be  strengthened 
in  their  action,  and  none  should  be  neglected.  But  it 
must  be  fully  imderstood,  that  this  important  stage  in 
the  treatment  should  foUow  rest  and  pressm-e,  and  that 
it  can  have  little,  if  any,  influence  on  the  form  of  the 
chest.  The  muscles  of  the  lo  wer  extremity  may  also  be 
brought  into  action  in  the  horizontal  position ;  but  gene- 
rally this  is  not  necessaiy,  for  on  resuming  the  upright 
position,  and  on  throwing  aside  restraint,  it  is  sm-prisiug 
how  comparatively  little  power  of  locomotion  is  lost. 
Any  and  every  kind  of  exercise  may  now  be  adopted. 

The  treatment  I  have  above  recommended,  refers,  as 
I  have  said,  to  cases  of  curvatm-e  of  the  spine,  in  which 
distortion  has  advanced  considerably.  In  less  advanced 
cases,  in  which  the  defect  of  form  is  hardly  perceptible 
through  the  dress,  simpler  measures  may  answer  the 
purpose  of  preventing  increase.  Even  in  such  examples, 
the  removal  of  the  superincumbent  weight  for  a  lai'ge 
portion  of  each  day  is  most  desirable,  by  the  patient's 
lying  down  :  great  care  should  be  bestowed  on  position, 
and  the  weaker  leg  brought  into  more  active  occupation. 
A  very  useful  agent  of  treatment,  which  I  vciy  fre- 
quently employ,  consists  in  a  weight  applied  on  the 
head,  in  the  form  of  a  ring  or  coronet,  containing  shot, 
vai-ying  in  weight  from  four  to  eight  or  ten  pounds.  The 


LATERAL  CURYATURE  OP  THE  SPINE. 


weight  may  be  sewn  in  a  tube  of  strong  linen  or  ticking, 
and  tied  under  the  chin.  So  long  as  the  weight  is  worn 
on  the  head,  the  facility  of  transmitting  it  to  the  ground 
without  effort,  almost  compels  an  upright  position  of  the 
tiimk,  and  it  may  be  worn,  whether  dming  exercise  or 
while  sitting,  for  many  lioiu's  dm-iug  the  day.  It  is  this 
habit  of  canying  weights  on  the  head  that  renders  people 
accustomed  to  this  practice  so  particidarly  upright,  which 
is  rendered  so  manifest  in  market-women  and  soldiers. 
In  fact,  it  is  the  only  position  of  ease,  for  the  moment 
the  body  is  inclined  from  the  perpendicidai",  the  muscles 
are  brought  into  action  in  order  to  support  it.  If  the 
patient,  divested  of  her  clothes  down  to  the  loins,  be 
placed  in  the  sitting  position  on  a  stool,  with  the  weight 
applied  on  the  head,  and  desned  to  cany  the  head 
laterally  and  cncularly  in  all  directions,  the  influence  of 
these  movements  on  the  spinal  muscles  will  be  readily 
observed,  and  this,  indeed,  fonns  as  good  an  exercise  as 
I  can  suggest,  particidarly  if  the  patient  be  required  to 
bend  the  head  somewhat  forwards. 

But,  however  active  these  exercises,  it  should  be  clearly 
imderstood,  that  they  can  have  no  influence  on  the  ribs 
if  protruded,  or  replace  the  elevated  shoulder  if  depen- 
dent on  this  cause.  Here  we  treat  what  may  be  strictly 
called  cm-vatiu-e  of  the  spine.  In  the  more  advanced 
cases  we  treat  curvature  of  the  ribs. 

The  question  of  tenotomy  is  occasionally  raised  in  the  Operation 
treatment  of  cmwature  of  the  spine,  and  there  is  no  tenotomy, 
doubt  that  the  operation  may  be  resorted  to  -ft-ith  benefit 
in  suitable  cases.  If  the  lumbar  cm-ve  be  very  marked, 
indicated  by  a  tight  cord  passing  upwards,  parallel  to 
the  lumbar  vetebrae  from  the  pelvis  towards  the  angle  of 
the  last  ribs,  it  may  be  divided  with  advantage.  But  in 
dividing  the  tendinous  covering  of  this  part  of  the  levator 
spmte,  no  advantage  can  arise  from  dividing  the  muscle 
also.  If  the  knife  be  introduced  on  the  outer  side  of 
the  muscle,  and  passed  inwards  to  the  spine,  with  its  flat 
sm-face  applied  on  the  muscle,  and  its  edge  then  tm-ned 
downwards,  the  tendinous  sm-face  of  the  muscle  may  be 
divided,  and  nothing  more.  It  will  be  immediately 
observed  that  the  spine  may  be  brought  out  into  a 
straight  hue  in  this  region.  Still  it  is  an  opei-ation,  the 
benefit  of  which  has  been  largely  overrated,  although  I 
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think  I  have  often  seen  it  useful,  when  apphed  to  well 
selected  cases. 

As  regards  the  ultimate  treatment  of  cun^ature  in  cases 
in  which  much  yet  remains  to  be  done  in  the  form  of 
restoration,  benefit  may  be  derived  from  a  support  raised 
from  a  belt  of  strong  leather  encircling  the  pelvis,  the 
pressure  of  which  is  regulated  by  a  screw,  and  when 
fitted  to  the  person  is  scarcely  observed  through  the 
clothes.  Its  influence  is  not,  however,  enthely  passive ; 
for  by  its  continued  pressure  it  retains  the  spine  in  a 
position  most  favoiirable  to  ultimate  improvement. 
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CHAPTER  XVI. 

TALIPES,  OR  CLUB-FOOT,  AND  SOME  DEFORMITIES  OF 
THE  FEET  AND  HANDS. 

The  treatment  of  this  form  of  distortion  constitutes 
one  of  the  gi-eatest  triiunphs  of  modern  surgery.  By  its 
agency  it  may  be  reasonably  asserted  that  akeady  thou- 
sands of  young  persons  have  been  quahfied  for  active 
occupation  in  life,  who  would  formerly  have  been  con- 
signed to  perpetual  lameness,  and  to  the  compulsoiy 
selection  of  pursuits  of  a  more  or  less  sedentary  kind. 
In  restoring  such  persons  to  activity,  the  surgeon  restores 
them  in  no  less  positive  a  degi-ee  to  health,  and  to  some 
of  the  gi-eatest  enjoyments  of  life.  The  history  and 
gradual  progress  of  this  interesting  branch  of  surgical 
science  is  foreign  to  this  work,  and,  therefore,  I  proceed 
to  the  consideration  of  the  disease,  its  nature,  causes,  and 
treatment. 

Club-foot,  or  talijm,  is  the  result  of  a  morbid  condition  Nature  of 
of  one  or  more  of  the  muscles  moving  the  foot,  whether  ^'^''^^^''s^- 
in  flexion,  extension,  abduction,  or  adduction.  It  owes  Causes, 
its  existence  to  any  cause  which  may  interfere  with  the 
sufficient  supply  of  nervous  influence,  or  aiTcst  of  the 
ciuTent  of  nutrition  to  the  muscles.  This  may  be  pro- 
duced by  a  local,  or  constitutional,  or  a  general  cause. 
An  attack  of  fever  in  a  young  person  may  be  followed  by 
Joss  of  power  of  one  or  more  muscles.  The  spine  may  be 
injured ;  or  the  spinal  centre  of  the  nervous  system,  as 
m  the  process  of  dentition,  may  be  the  seat  of  what  we 
term  irritation;  long  confinement,  repeated  attacks  of 
muscular  rheumatism,  local  violence  to  muscles,  each  and 
all  are  sufficient  to  produce  it.  Any  of  these  causes  may 
occur  m  early  life,  and  many  in  early  childhood,  to 
explain  the  loss  of  contractile  power  in  any  given  muscle, 
or  in  any  number  of  them  ;  and  the  loss  of  utility  of  one 
muscle  infers  that  of  its  antagonist  also,  for  these  muscles 
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of  the  extremities  will  not  long  retain  their  healthy  action 
without  antagonism. 

Talipes  is  also  a  congenital  disease ;  that  is  to  say,  that 
children,  by  virtue  of  their  position  in  utero,  exliibit  at 
the  moment  of  birth  a  contracted  relation  of  the  foot  to 
the  leg,  varying  in  degree  in  different  subjects.  In  chil- 
dren of  ordinary  force  of  circulation  or  of  nei'vous  power, 
this  slight  distortion  is  rectified  by  eveiy  day's  gi-owth, 
and  the  foot  gradually  assumes  the  attitude  required  for 
supporting  the  weight  of  the  body,  while  in  others, 
wanting  these  powers,  the  distortion  increases  as  the 
child  advances  in  age;  and  when  once  the  muscles  succeed 
in  di'awiug  the  foot  to  the  side  of  the  tibia,  instead  of 
directly  against  it,  those  of  the  side  opposite  to  that  to 
which  it  is  di-awn,  acting  to  a  disadvantage,  lose  then- 
power  of  antagonism,  and  the  disease  becomes  permanent. 
The  evidence  of  imperfect  nutrition,  which  now  exists  in 
the  relation  of  an  effect  as  well  as  a  cause,  is  obtained 
from  the  wasted  condition  of  the  muscles,  and  from  the 
low  temperatm-e  of  the  limb. 

Effects  of  The  proximate  cause  of  talipes  refers  itself,  not  only  to 
the  muscles  which,  being  reduced  by  inaction,  have 
become  rigid  and  contracted,  and  in  which  the  contractile 
fibre  is  greatly  dimmished  in  proportion  to  the  tendinous 
material  which  enters  largely  into  the  composition  of  all 
muscles,  but  also  to  the  ligaments  and  to  the  bones 
themselves,  both  of  which  gradually  bend  under  the 
influence  of  the  unnatural  conformation  of  parts.  The 
ligaments  are  distorted,  the  plantar  fascia  contracted,  and 
the  bones  reduced  in  size  and  thickness,  the  limb  is 
shortened  as  the  disease  advances,  and  the  tibia  is 
attenuated  in  structm-e,  in  obedience  to  a  universal  law, 
which  requires  active  employment  of  stinicture,  as  the 
sole  condition  of  development  and  health. 

TaHpes  Talipes  is  divided  into  three  forms.    The  most  common 

varus.  .^^  which  the  foot  is  drawn  inwards,  by  the  action 

of  the  tibialis  anticus  and  posticus,  and  it  is  called  talipes 
varus.  This  form  is  usually  congenital,  and  owes  its 
existence  to  the  position  of  the  child  in  utero,  as  has  been 

Eqvunus.  stated  by  Mr.  Tamplin.  The  second  is  talipes  eqidnns,  in 
which  the  foot  is  extended,  the  heel  being  raised  by  the 
gastrocnemeus  and  solcus  muscles.     The  third  form  is 

Valgus.       talipes  val(/iis,  in  which  the  foot  is  turned  outwards  by 
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the  contraction  of  the  peronei  attached  to  the  outer  side 
of  the  foot. 

Distortion  of  the  foot,  especially  in  those  examples  of 
the  talipes  varus  which  are  congenital,  may  be  rectified 
by  the  application  of  pressm-e  applied  in  the  opposite 
du-ection  to  that  in  which  the  foot  has  a  tendency  to 
tm-n,  also  cases  of  talipes  occun-ing  in  childi'en  after  fever 
or  other  forms  of  illness.  Such  examples  may  be  treated 
by  daily  extension,  by  friction,  and  by  tonic  medicine. 
Dm-iag  the  last  ten  years,  treatment  by  steady  and 
persevering  extension  has  greatly  prevailed  over  the 
former  almost  invariable  resort  to  the  knife ;  and  cases 
hitherto  deemed  incm-able,  except  by  division  of  one  or 
more  tendons,  have  permanently  yielded  under  this 
simpler  treatment  of  well  regTilated  extension,  to  the 
power  of  which  it  is  almost  impossible  to  place  a  limit. 
Still  the  necessity  for  division  is  obvious  in  many  cases, 
were  it  only  imdertaken  with  reference  to  the  question  of 
time  ;  and  to  the  working  man  the  rate  of  speed  of  his 
recovery  is  too  important  an  element  of  treatment  to  be 
disregarded  by  the  sm-geon.  Any  tendon  may  be  divided 
that  presents  an  obstacle  to  the  natural  j^osition  of  the 
foot,  and  for  this  useful  operation  we  are  indebted  to 
Di-.  Stromeyer  and  to  M.  Delpech. 

When  the  division  of  a  tendon  is  made  by  the  knife,  a  union  of 
new  material,  that  may  be  temied  callus,  is  formed  in  the  ^<^^^°^^- 
interstices  of  the  section,  which  unites  the  opposite  ends. 
This  material  is  susceptible  of  elongation,  to  an  extent 
commensurate  with  the  loss  of  length  sustained  by  the 
muscle,  and  probably  more,  if  required.  By  this  division 
of  the  tendon  of  any  given  muscle,  we  destroy  the  tension 
on  its  antagonist,  and  give  it  the  opportunity  to  exert  its 
power  of  contraction,  and  of  recovering  from  its  state  of 
long  inaction;  or,  at  least,  we  can  influence  the  less 
organised  structm-es,  by  placing  the  foot  mechanically  in 
the  position  most  calculated  to  support  the  wei<^ht  of 
the  body. 

First.  In  order  to  eifect  the  object  without  iniiur,  the  Four  stages 
tendon  or  tendons  to  be  divided  should  be  exposed  as 
little  as  possible.  The  operation  is  a  subcutaneous  one. 
Mr.  Paget  has  confirmed  our  knowledge  of  the  fact,  that 
exposure  of  the  tendon  is  often  followed  by  inflammation 
and  suppiu-ation  of  the  wound.    Moreover,  the  tendon 


i 


OPERATIVE  SURGERY. 


itself  may  separate  by  exfoliation.  Tlie  division  should, 
therefore,  be  made  without  violence  or  displacement  of 
the  parts  divided.  Secondly.  Immediately  after  division, 
the  parts  should  be  healed  by  the  first  intention,  by  being 
brought  into  contact  with  each  other,  and  maintained  at 
least  dm-ing  the  entire  period  required  for  their  union. 
Thirdly.  Inasmuch  as  the  elongation  of  the  tendon  can 
only  be  obtained  by  that  of  the  new  fibrous  material 
intervening  between  the  divided  ends,  so  the  extension 
of  the  tendon  should  be  gi-adually  and  carefully  made  to 
the  length  requisite  for  recovery  fi-om  the  distortion, 
before  the  new  material  has  become  firm.  Fourthly, 
When  this  degi-ee  of  extension  has  been  effected,  the  foot 
should  be  fixed  in  the  position,  and  so  retained  until  the 
new  substance  has  acquired  the  requisite  degi'ee  of  con- 
sohdation. 

Dr.  Little  has  remarked,  that  the  left  foot,  in  cases  of 
double  talipes,  is  generally  more  thoroughly  affected  than 
the  right ;  but  this  must  be  accidental.  Of  the  three 
foiTns  of  the  disease,  that  of  varus  is  the  most  common,  this 
being  the  form  incidental  to  the  period  of  birth,  and  that 
of  valgus  is  the  least  so,  this  form  occmTing,  though  less 
frequently,  at  the  same  period. 
Modo  of  In  order  to  ascertain  the  immediate  cause  of  the 
the^'rri'ng  defoiTuity,  the  foot  should  be  forced  into  its  natural 
muscles.  position,  or  into  some  approach  to  it.  By  this  pi'ocess 
the  tendons  causing  the  obstacle  wUl  stand  out  pro- 
minently, or  may  be  felt  in  a  state  of  great  tension  under 
the  skin.  In  talipes  varus,  the  tendons  of  the  anterior 
and  posterior  tibial  muscles  ai'e  the  palpable  seat  of  the 
difficulty  ;  in  pure  talipes  equinvis,  the  tendo  AchOlis ;  in 
talipes  valgus,  the  peroneus  longus,  brevis,  and  tertius. 
It  is  needless  to  describe  the  com-se  and  relation  of  these 
muscles  to  the  ancle-joint,  because,  if  they  exist  as  the 
passive  cause  of  distortion,  their  tendons  will  stand  out 
prominently  enough  to  point  to  their  own  coiu'se.  If 
description  be  required  to  indicate  their  position  to  the 
surgeon,  the  cause  must  be  looked  for,  and  the  remedy 
also,  elsewhere. 

The  knife  employed  for  division  of  these  tendons  is 
necessarily  small,  and  should  be  delicately  made.  The 
blade  should  be  nearly  straight,  with  the  edge  slightly 
turned  up  at  the  point,  towards  the  back,  and  the  cutting 
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edge  should  not  extend  beyond  eight  to  ten  hues  in 
length ;  and,  inasmuch  as  the  blade  is  useless  beyond  the 
cutting  edge,  so  it  should  stop  at  that  point,  and  be  con- 
nected to  the  handle  by  a  round  stalk  of  half  an  inch  in 
length.  These  proportions  will  give  length  sufficient  to 
deal  with  any  tendon  requiring  division  about  the  foot  of 
a  child.  If  the  blade  be  too  acute  at  the  point,  it  will 
pass  thi'ough  the  tendon  without  giving  evidence  of  its 
course  to  the  hand,  should  the  knife  be  directed  against, 
instead  of  underneath  it,  and  by  having  the  blade  short 
the  skin  will  be  cut  only  in  the  act  of  introducing  it. 

After  the  division  of  the  tendon,  the  foot  is  bound  up 
in  a  common  roller,  until  two  or  three  days  after  the 
woimd  is  healed.  At  the  expiration  of  four  or  five  days, 
the  foot  is  placed  in  Scai-pa's  shoe,  made  of  thin  flexible 
tin,  by  which  the  extension  of  the  divided  tendons  is 
rendered  permanent. 

The  operation  is  very  simple.  The  foot  being  well  Operation, 
examined,  we  ascertain,  by  placing  it  in  its  natural  posi- 
tion, the  locality  of  the  conti-acting  agent.  The  foot  is 
then  held  by  an  assistant  in  such  a  position  as  to  render 
this  cai;se  as  prominent  as  possible.  The  knife  is  then 
introduced  imdemeath  the  tendon,  with  its  flat  surface 
towai-ds  it ;  and  in  withdi-awing  the  knife  the  tendon  is 
cut  slowly  asunder.  If  we  have  hit  the  cause  aright,  the 
tension  on  the  foot  will  be  immediately  relaxed,  and  the 
sensation  caused  by  this  relaxation  is  sufficient  evidence 
of  the  completion  of  the  division.  In  withdi-awing  the 
knife,  its  back  should  be  pressed  against  the  wound,  and 
a  depression  between  the  divided  ends  of  the  tendon  will 
confii-m  om-  ahnost  certainty  of  the  division. 

In  tahpes  varus  we  divide  the  tibialis  posticus.  It  is  Posterior 
better  to  mtroduce  the  knife  about  two  fingers'  breadth  "'^'"y- 
above  the  malleolus,  in  order  to  avoid  the  posterior  tibial 
artery,  which  I  have  seen  divided,  and  give  rise  to 
troublesome  ha^mon-hage.  In  confirmed  or  advanced 
cases  of  this  form  of  talipes,  other  tendons  will  reqmre 
division,  such  as  those  of  the  tibialis  anticus,  gastrocne- 
meus,  and  sometimes  the  plantar  fascia ;  but  it  is  not 
necessary,  nor  even  desnable,  that  all  be  divided  at  one 
time. 

Cases  sometimes  present  themselves  of  a  compound  Compound 
nature,  formed  by  a  combination  of  either  of  two  kinds, 


I 


OPEEATIVE  SURGERY. 


such  as  the  equino-varas,  oi-  equino-valgus.  It  is  need- 
less, in  such  or  in  any  cases,  to  lay  down  a  rule  as  to  the 
tendons  to  be  divided.  Any  tendon  may  be  divided,  or, 
indeed  all,  consecutively,  provided  the  foot  continue 
deformed  after  the  division  of  one  or  more.  The  earlier 
the  treatment  be  undertaken  the  better.  I  believe  Mr. 
Tamplin,  of  the  Orthopedic  Institution,  has  performed 
the  operation  of  tenotomy  on  a  child  of  five  weeks'  old  ; 
but  I  am  inclined  to  think  this  age  objectionable,  unless 
required  from  some  specific  cause.  I  prefer  to  select 
from  thi-ee  to  fom*  months,  and  before  the  period  of 
dentition. 

Cases  of  talipes  require  a  great  deal  of  care  and  trouble 
in  the  after-treatment,  of  which  the  operation  constitutes 
but  a  small  fraction.  The  child  should  be  visited  every 
day,  unless  placed  under  the  observant  eye  of  an  intel- 
ligent attendant.  A  period  of  from  six  to  twelve  or 
eighteen  months  is  requisite  for  the  cure  of  extreme  cases 
of  talipes,  equinus  and  valgus,  while  for  early  cases  of 
varus,  from  three  to  fom'  months  wUl  generally  suffice. 


ON  CASES  OF  PARALYSIS  OF  THE  ELEVATORS  OF  THE 

FOOT. 

In  the  cases  of  old  paralysis  of  the  elevators  of  the 
foot,  which  we  so  frequently  meet  with  in  advancing  boy- 
or  manhood,  much  benefit  may  be  obtained  by  judicious 
treatment.  These  cases  are  allied  to  talipes  equinus. 
Here  the  foot  is  distorted,  but  in  a  slight  degree,  though 
its  growth  and  that  of  the  leg  have  been  intemipted  by 
want  of  action.  The  muscular  agents  of  the  body,  and 
especially  of  the  extremities,  are  so  balanced  as  to  obtain 
tagonist  perfect  rest  only  by  then-  conjoint  presence.  Muscles,  in 
themselves  antagonistic,  always  wait  on  each  other's 
actions.  There  woidd  appear  a  mutual  consent  in  this, 
for  the  25nrpose  of  controlling  the  movements  of  the  limb 
in  aU  its  vai'iety.  So  long  as  the  flexor  muscle  continues 
inactive,  the  extensor  is  in  a  state  of  repose.  But  on  the 
occuiTcnce  of  the  slightest  degree  of  contraction  in  the 
flexor,  this  repose  is  distm-bed  by  the  exercise  of  the  con- 
trolling or  regidating  power  of  the  opposite  muscle,  which 
may  be  supposed  to  watch  with  a  vigdaut  eye,  lest  a 
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march  be  stolen  upon  it.  In  the  cases  I  allude  to,  which 
may  be  taken  as  the  type  of  many  others,  the  tibialis 
anticus  is  the  erring  muscle,  the  failm-e  of  which  may 
often  be  dated  back  to  the  early  period  of  teething.  The 
defective  action  of  this  muscle  gives  a  peculiar  gait  in 
progi-ession,  which  must  be  well  known  to  all  medical 
men,  but  who  may  not  be  so  familiar  with  the  nature  of 
the  disease  itself  In  the  ordinaiy  movement  of  the  leg  Action  of 
forwards  in  progi-ession,  the  foot  is  raised  by  the  tibiahs  anUcus  in 
anticus  and  peroneus  tertius,  as  it  is  called.  Without  progression, 
theu-  aid  the  toes  fall  in  the  act  of  stepping,  and  are 
di'agged  along  the  gi-ound,  unless  by  an  effort  at  partial 
abduction  of  the  leg,  the  limb  is  thrown  outwards  with  a 
kind  of  jerk  into  the  segment  of  a  cu'cle  ;  and  this  is  just 
the  movement  which  we  recognise  in  persons  who  have 
lost  the  power  of  these  muscles.  The  consequence  of  this 
loss  is,  that  the  muscles  of  the  tendo  AchiUis,  having  no 
antagonism,  gradually  raise  the  heel,  and  fix  the  foot  in 
peiTuanent  extension.  The  weight  of  the  body  is  thus 
received  on  the  ball  of  the  gi-eat  toe,  the  calf  diminishes, 
and  the  whole  leg  dwindles. 

This  condition  of  the  limb  admits  of  gi-eat  improvement 
by  art.    The  difficulty  lies  in  placing  the  foot  flat  on  the 
gi'oimd,  consequent  on  the  tension  of  the  tendo  AchiUis. 
The  first  step  to  be  taken  is  to  bring  the  heel  down  by 
dividing  the  tendon.    This  division  may  be  made  any-  Division 
where  within  two  inches  of  the  os  calcis  ;  but  it  is  more  'f^^^ 
contracted  in  breadth  at  the  distance  of  about  one  inch   °  ^" 
above  its  insertion  into  the  bone,  and  this  is  the  place 
that  should  be  selected  for  the  pm-pose.     The  tendon 
being  divided,  the  foot  regains  its  mobility  on  the  tibia  at 
the  ancle-joint.     A  bandage  may  be  applied,  and  the 
union  of  the  tendon,  elongated  by  its  new  material,  com- 
pleted in  the  manner  above  described.    The  second  con- 
sideration relates  to  the  requisite  means  of  bringing  the 
foot  up,  by  supplying  the  loss  of  the  tibialis  anticus 
miiscle.    This  is  effected  by  a  band  of  vulcanised  India 
rubber,  which  is  attached  to  the  front  of  a  fii-m  and  well- 
made  boot,  and  earned  up  the  leg  to  a  strap  applied 
around  the  upper  part  of  the  calf.    Here  the  elastic  sub- 
stitute for  the  muscle  is  fixed.    In  the  act  of  walking,  Artificial 
the  point  of  the  foot  is  efficiently  raised  by  the  band,  «'°7«o>»of 
when  drawn  to  the  required  degree  of  tension,  and  the 
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gait  of  the  child  is  entirely  altered.  The  band  may  be 
completely  concealed  from  view  by  passing  within  a  boot. 
The  circular  movement  of  the  leg  and  the  accompanying 
jei'k,  which  are  rnstictively  adopted  for  the  pui-pose  of 
raising  the  foot  to  the  requisite  height,  are  now  no  longer 
observed.  In  examining  his  person  while  walking,  the 
head  will  be  carried  erect,  and  the  movements  be  effected 
without  wi'ithing  or  contortion.  The  body  continues 
upright,  and  the  gait  is  easy  and  natm-al.  In  some  cases 
the  success  is  complete,  and  especially  when  the  disease 
is  confined  to  one  leg ;  but  the  benefit  is  not  so  easily 
conferred  when  both  hmbs  ai'e  affected.  This  treatment 
is  especially  applicable  in  cases  of  paralysis  confiued  to 
the  anterior  tibial  of  one  side  only.  In  all  complications 
the  difficulty  is  increased.  Unless  a  chUd  feel  confidence 
in  the  support  to  be  obtained  from,  and  possess  entu-e 
command  over  the  muscles  of  one  hmb,  on  which  the 
weight  of  the  body  may  be  thi-own,  it  is  difficult  to  regu- 
late the  actions  of  the  diseased  limb  with  precision. 
Before  proceeding  to  act,  it  is  necessaiy  that  the  condition 
Compound  of  all  tlie  muscles  be  ascertained.  In  one  case,  having 
divided  the  tendo  AchUlis  and  fixed  the  above  simple 
apparatus,  I  observed  that  the  chdd  always  leant  for- 
wards, and  rested  its  hand  on  the  outer  part  of  the  thigh 
of  the  affected  side.  A  fuller  inqiiiry  proved  to  me  that 
the  rectus  femoris  was  involved  in  the  loss  of  power,  and 
the  success  was  hmited.  In  another  case,  of  a  vei-y 
interesting  girl,  the  loss  of  power  in  the  fi'ont  of  one 
tibia  was  opposed  by  that  of  the  posterior  muscles  of 
extension  of  the  other  leg.  Here,  also,  some  benefit  was 
obtained,  but  the  insecurity  of  the  two  limbs  was  too 
great  to  render  the  improvement  perfect.  When  the 
disease  is  limited  to  one  set  of  muscles  only,  much  good 
may  be  done  by  the  application  of  the  above  principle. 
In  the  case  of  paralysis  of  the  muscles  which  move  the 
leg  forwards  in  progression,  the  addition  of  a  well-adjusted 
elastic  strap,  extending  upwai-ds  over  the  knee,  and  at- 
tached to  a  belt  applied  ai'ound  the  abdomen,  wiU  supply 
the  place  of  these  muscles  of  the  thigh  when  paralysed, 
and  both  increase  and  regidate  the  movements  of  the 
person  in  progression. 
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LOSS  OF  THE  ARCHED  FORM  OF  THE  FOOT. 

Among  other  fonns  of  distortion  to  -which  the  foot  is 
liable,  is  that  in  which  its  arched  stracture  is  lost,  and  the 
entire  foot  falls  flatly  on  the  gi-ouud.  The  consequence 
of  this  disposition  of  the  bones  is  perceived  in  the  entire 
gait  of  the  person  in  the  act  of  progi'ession,  and  in  which 
the  foot  falls  like  a  dead  weight  on  the  ground  at  every 
stej).  There  are  few  regions  in  the  human  body  more 
beautifully  contrived  for  the  duties  which  are  consigned 
to  it  than  the  foot.  In  the  act  of  stepping,  the  foot  is 
advanced  forwards  till  the  heel  touches  the  gi'ound.  The  arch, 
weight  of  the  body  is  then  thrown  upon  the  centre,  and, 
finally,  at  the  moment  of  raising  the  foot,  on  the  toes, 
while  in  a  state  of  extension.  This  alternation  of  surface 
con-esponds  with  the  form  of  the  segment  of  a  circle,  on 
which  the  body  may  be  said  to  revolve  in  the  act  of  pro- 
gi'ession. So  long 
as  the  arch  of  the 
foot  is  retained, 
its  presence  gives 
elasticity  to  the 
gait.  This  arch 
may  be  compared 
to  a  bow,  the  cord 
of  which  is  repre- 
sented by  the  plan- 
tar fascia,  the  bow 
itself  by  the  arch 
of   bones.  This 

fascia  being  rendered  tense  by  the  weight  of  the  body, 
allows  just  sufiicient  play  between  the  bones  to  take  off 
the  effect  of  the  shock  to  the  body  when  the  foot  is 
placed  upon  the  ground.  If  the  cord  be  relaxed  the  foot 
faUs,  and  the  arch  is  lost.  Such  is  the  condition  of  per- 
sons the  natural  structure  of  whose  feet  has  undergone 
ohange,  whether  at  the  hands  of  nature  or  of  art. 

The  arched  form  of  the  foot  is  due  not  only  to  the 
plantar  fascia,  but  most  especially  to  the  position  of  the 
astragalus,  which  is  supported  by  the  calcaneo-scaphoid 
Jigamcut,  extending  forwards  to  the  navicular  bone.  If 
tlus  ligament  be  elongated,  the  head  of  the  astragalus, 
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which  forms  the  summit  of  the  arch,  descends  towards 
the  gi-omid,  and  hence  flattening  of  the  foot,  by  destruc- 

defo  ^  °t     ^^'^^  '^^^^  ^'^^  occasionally 

obsei-ved  in  all  classes,  but  more  especially  in  the  lower, 
where  it  is  the  result  of  a  natm'al  conformation,  but  in 
young  persons  it  owes  its  existence  to  the  interference  of 
art.  Among  the  greatest  offenders  against  natm-e  may 
be  classed  the  teachers  of  the  art  and  mystery  of  dancing, 
whose  course  of  instruction  teaches  the  necessity  of 
directing  the  toes  outwards  at  an  angle  of  at  least  one 
hundi-ed  and  twenty,  and  the  only  reason  why  this  angle 
is  not  carried  up  to  that  of  one  hundi-ed  and  eighty, 
which  completes  the  straight  line,  is  the  impossibihty  of 
effecting  it,  without  dislocation.  This  folly  yet  prevails. 
Natm-al  form,  which  is  identical  with  natm-al  beauty, 
ease,  and  elegance  of  gait,  each  and  aU  are  sacrificed  to 
a  morbid  taste  as  ridiculous  as  it  is  fatal  to  natiu-e's  own 

Eversionof  design.  Nature  designed  the  foot  to  be  so  far  only 
everted  from  its  fellow,  that  the  toes  might  be  kept  free 
from  collision  in  the  act  of  walking,  but  the  dancing- 
master,  more  learned  in  his  vocation,  requires  this  angle 
to  be  largely  increased,  and  the  consequence  is,  that  we 
obsei-ve  in  all  students  of  this  noble  art,  a  distortion  of 
the  foot  proportioned  to  their  observance  of  its  rules. 
In  aU  persons  devoted  to  the  study  and  practice  of 
dancing  as  an  occupation,  the  foot  is  more  or  less 
flattened  and  the  astragalus  projects  more  or  less 
inwards.  The  remedy  consists,  first,  in  avoiding  the 
cause,  and,  secondly,  in  habitually  retaining  the  foot  La 

Treatment,  a  sti'aight  position  on  the  tibia.  When  the  foot  in  this 
straight  position  appears,  as  it  often  does,  somewhat 
everted,  a  piece  of  thin  cork  should  be  introduced  into 
the  boot,  or  what  is  better,  the  sole  should  be  made 
about  a  quai'ter  of  an  inch  thicker  on  the  inner  than  on 
the  outer  side  of  the  foot ;  and  these  measm'es  will  prevail, 
in  the  com-se  of  a  few  months,  in  reinstating  the  foot  in 
natm-e's  own  position.  Before  resorting  to  the  remedial 
agency  of  position,  we  should  cleaiiy  undei"stand  that  the 

Case*  deformity  is  a  disease  and  not  a  malformation.  I  was 
consulted  about  a  little  girl,  whose  feet  were  considerably 
deformed  in  the  above  manner.  Finding  no  benefit  to 
arise  from  treatment,  I  made  an  application  to  the 
mother  to  see  the  father's  shoes,  and  this  led  to  the 
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desire  to  see  the  feet  also,  and  in  them  lay  the  root  of 
the  evil.  Treatment  was  useless.  I  saw  the  daughter  of 
a  gentleman,  who  had  just  retm-ned  from  a  Jinishing 
school.  The  same  deformity  had  made  some  progress  in 
both  feet.  Without  making  any  other  inquiry,  I  said, 
"I  congi-atidate  you  in  having  obtained  the  prize  at 
school  for  dancing."  She  looked  up  in  sm-prise,  and 
inquired  how  I  had  obtained  the  knowledge  of  the 
fact.  The  main  fact  I  knew  from  the  form  of  the  foot. 
The  secondaiy  fact  I  guessed  at,  and  guessed  rightly.  The 
absence  of  the  cause,  viz.,  the  resort  to  the  natural  and 
um'estrained  position  of  the  feet,  succeeded  in  six  months 
in  the  entire  removal  of  the  evil. 

There  ai'e  some  cm-ious  facts,  yet  unexplained  in  Cause  uncx- 
pathology,  connected  with  this  subject.  A  yoimg  man 
of  twenty  years  of  age  applied  at  St.  Bartholomew's 
Hospital,  who  had  become  quite  lame  ffom  the  gradual 
falling  of  the  astragalus  of  both  feet.  The  disease  had 
appeared  within  six  weeks  or  two  months  of  his  atten- 
dance :  he  could  give  no  accoimt  of  the  cause,  and  the 
pain  of  which  he  complained  appeared  rather  an  eifect 
than  an  attendant  symptom,  on  the  change  of  structm-e. 
This  alteration  in  the  organisation  of  the  foot  appears 
to  resemble  in  its  natm-e  that  of  the  knee-joint,  which, 
without  apparent  cause,  is  forced  inwards,  rendering 
the  subject  of  the  disease  what  is  called  knock-knee' d. 
One  articidation  or  both  may  be  affected.  I  have  known 
it  make  its  appearance  in  early  manhood  without  any 
explicable  cause,  and  increase  imtil  a  limb  has  been  ren- 
dered almost  useless  for  the  pm-pose  of  progi-ession.  One 
is  naturally  incUned  to  attribute  the  change  of  structure 
to  relaxation  of  the  internal  lateral  ligament ;  but  such 
relaxation  would  by  no  means  explain  the  mystery.  I 
have  heard  it  refeiTed  to  absoi-ption  of  the  external  semi- 
limar  cartilage  ;  but  the  thickness  of  that  structure  is 
quite  msiifficient  to  explain  the  gi-eat  degree  of  obliquity, 
nor  can  I  understand  the*  natm-e  of  the  deformity  in 
question,  except  by  inferring  disease  of  the  bones  them- 
selves, of  which  I  could  obtain  no  local  evidence.  There 
18  no  local  pain  or  swelling,  no  sensitive  smface  to  fix  the 
observation  of  the  surgeon.  The  enth-e  joint  appears 
involved  m  the  new  attitude.  Neither  relaxation,  tliick- 
enmg  or  absorption  of  either  ligament,  cartilage  or  fibrous 

I  I  2 


484 


OPERATIVE  SURGERY. 


tissue  can  explain  the  nature  of  the  change.  Bone  is  the 
only  remaining  struotm-e. 


CASES  OF  CONTRACTED  FINGERS. 

This  disease  is  often  of  serious  inconvenience  to  the 
subject  of  it.  Chronic  inflammation  attacks  the  fibrous 
tissue  of  the  theca,  and  extends  to  the  skin  and  palmar 
fascia,  the  effect  of  which  on  the  finger  is  to  produce  a 
permanent  contraction,  with  hardness  along  the  line  of  the 
tendon,  and  more  than  one  finger  may  be  involved  in  the 
contraction  ;  but  the  disease  mostly  commences  in  the 
little  and  extends  to  the  ring  finger,  and  both  hands 
may  be  similarly  affected.  The  division  of  the  fibrous 
structiu'e  is  followed  by  reunion  of  the  parts,  and  no 
Difficult  to  benefit  is  obtained  by  the  experiment.  The  attempt  at 
euro.  recovery  of  the  finger  should  be  set  about  very  systemati- 
cally, or  success  will  not  attend  it,  and  the  entire  hand 
may  be  crippled  for  life.  The  hard  skin  and  the  fascia 
tmderneath  it  must  be  dissected  out,  and  if  the  tendons 
be  involved,  they  should  be  divided ;  but  probably  the 
division  of  one  will  be  sufficient ;  the  finger  may  then  be 
straightened,  and  fixed  upon  a  splint,  until  the  healing 
process  is  completed,  and  for  some  time  aftei^wards.  It  is 
very  desirable  not  to  denude  the  exposed  tendons  of  then- 
cellular  investment,  or  they  will  be  hable  to  adhere  to 
the  skin  in  the  process  of  cicatrisation. 

Web-fingers. — The  fingers  are  occasionally  connected  to 
each  other  by  integument  passing  between  them,  and 
pr&venting  their  use  singly.  If  the  web  be  simply  divided, 
the  disease  retm-us  almost  inevitably,  whatever  cai-e  be 
taken  to  prevent  it.  Mr.  Listen  suggested  an  excellent 
mode  of  curing  this  disease.  He  introduced  a  ring  into 
the  web  at  the  root  of  the  fingers,  and  allowed  the 
opening  to  cicatrise  in  the  m^anuer  of  the  ear-ring,  and  he 
then  divided  the  web,  and  rolled  the  fingera  separately. 
I  have  adoj^ted  this  treatment  in  several  cases  with 
comjDlete  success.  I  am  not  certain  that  the  completion 
of  the  cicatrising  process  is  indisiiensablc  to  a  cure.  In 
the  case  of  a  young  woman  in  St.  Bartholomew's  Hos- 
pital, in  whom  the  cicatrising  process  was  remarkably 
slow,  I  divided  the  web  before  the  process  was  com- 
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pleted,  and  her  recovery  was  perfect.  In  the  case  of  a 
gentleman  whose  hand  had  been  seriously  injured  by 
ignited  phosphorus,  I  divided  three  veiy  extended 
adhesions  imitmg  the  fingers  nearly  up  to  the  first 
phalanges.  In  lieu  of  any  prepai-atoiy  ti'eatment,  I 
treated  him  by  means  of  the  application  of  a  metallic 
instrument  by  which  I  could  maintain  permanent  exten- 
sion. His  i-ecoveiy  was  rapid  and  at  the  same  time 
complete . 
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CHAPTER  XVII. 

OPERATIONS  FOR  NECROSIS,  CARIES,  ABSCESS  IN 
BONE,  ETC. 

Necrosis.  The  frequency  of  these  operations  is  mainly  due  to  the 
introduction  of  chloroform.  Under  its  influence  we  ex- 
plore cavities,  or  sinuses,  and  thus  acquire  a  sufiicient 
knowledge  of  the  condition  of  bone  or  other  deep  struc- 
tures to  justify  the  removal  of  such  as  being  beyond  the 
reach  of  recoveiy  are  the  fruitful  source  of  many  evils — 
local  pain,  loss  of  locomotive  jDOwer,  and  impau-ed  health. 
Local  abscesses,  consequent  on  fever,  deficient  nutrition, 
impure  or  coiTupted  atmosphere,  ai-e  then-  too  frequent 
antecedents  to  lead  us  to  doubt  their  relation  as  a  cause. 
The  progi-ess  of  such  abscesses  is  slow  and  unhealthy, 
and  when  formed  in  the  neighboui'hood  of  bone,  that 
structm'e  may  become  more  or  less  involved,  and  the 
death  of  the  periosteum  and  siibsequently  of  the  bone 
follows.  This  result  is  not  due  to  any  especial  tendency 
to  disease  of  the  bone,  but  simply  to  the  want  of  suffi- 
cient vital  force  to  bring  an  unhealthy  chronic  abscess  to 
maturity.  The  cavity  of  the  abscess  may  be  filled  up, 
but  one  or  more  sinuses  remain,  at  the  bottom  of  which 
we  detect  dead  bone.  The  destruction  may  involve  the 
outer  sm-face  only,  or  may  even  extend  to  the  medullaiy 
cavity  within.  The  more  ordinary  cause  of  necrosis  is  of 
coiu-se  the  well  understood  one — previous  inflammation 
of  the  shaft  of  the  bone.  If  the  disease  has  existed  for 
a  period  of  many  months,  or  a  yeaa-  or  two,  it  is  highly 
probable  that  a  dead  portion  of  the  shaft  of  the  bone  has 
separated  from  the  ]"emainder  and  lies  loose  in  the 
medullary  cavity.  To  this  dead  fragment  the  name  of 
"  sequestrum  "  has  been  given.  So  long  as  dead  bone  exists 
at  the  bottom  of  a  sinus,  whether  on  the  outer  surfocc 
or  in  the  form  of  an  internal  exfoliation,  the  wound  will 
remain  open,  and  it  becomes  the  duty  of  the  sm-geon  to 
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remove  it  by  operation.  Occasionally  the  diseased  action 
may  extend  to  the  medullary  membrane  only,  and  one 
or  more  sinuses  remain  patent  for  years.  On  such  a  case 
I  operated  in  the  month  of  May  last :  A  boy  of  eleven 
yeai-s  of  age,  the  son  of  poor  parents,  left  London  for  the 
purpose  of  obtaining  work  in  the  country.  In  this 
endeavour  he  failed,  and  after  tramping  the  country 
round  for  many  weeks,  almost  without  food — at  least 
supported  by  a  veiy  inadequate  quantity — he  became  ill 
and  had  fever.  A  large  chronic  abscess  formed  in  his 
thigh.  Four  or  five  sinuses  followed,  for  which  he  was 
admitted  into  St.  Bartholomew's  Hospital.  These  open- 
ings presented  on  the  outer  surface  of  the  limb,  and 
bone  was  detected  at  the  bottom  of  each,  the  probe 
passing  clearly  into  its  meduUaiy  cavity.  The  disease 
had  existed  dming  eighteen  months.  My  own  impres- 
sion was,  that  the  shaft  of  the  bone  was  largely  involved, 
and  in  consequence  I  made  a  free  incision  thi-ough  the 
vastus  extemus,  along  the  outer  side  of  the  limb.  On 
exposing  the  cavity  the  medullaiy  membrane  was  in- 
flamed, thickened,  and  in  many  parts  reduced  to  a  pulpy 
condition  ;  but  there  remained  no  dead  bone.  I  removed 
the  membrane,  and  the  boy  recovered. 

On  another  occasion  I  exposed  the  cavity  of  the  ulna 
near  the  olecranon,  and  detected  nothing  beyond  diseased 
medidlaiy  membrane  ;  but,  in  both  these  cases,  the  opera- 
tions were  successful  to  the  entire  restoration  of  the 
functions  of  the  bone. 

Caries  of  bone,  more  especially  of  the  tarsus,  if  not  Caries, 
amenable  to  milder  and  more  patient  treatment,  will 
often  justify  operative  interference.  In  these  cases,  we 
seek  to  remove  all  dead,  diseased,  and  even  suspicious 
bone,  scooping  it  out,  guided  in  om-  operation  by  the 
dii-ection  and  extent  of  the  mischief  We  continue  to 
excavate  so  long  as  the  exposed  bone  appears  diy— until 
we  bnng  mto  view  bleeding  bone— for  this  is  a  con- 
venient and  tolerably  safe  test  of  its  vitality. 

Some  of  these  operations  on  the  tarsus  are  attended 
with  the  happiest  residts.  I  have  on  several  occasions 
removed  a  gi-eat  portion  of  the  entire  tarsus  with  appa- 
rently very  little  impairment  to  the  subsequent  functions 
of  the  foot. 

We  are  also  compelled  to  explore  the  cavity  of  bone  Abscess  in 
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under  circumstances  of  suspected  abscess.  These  cases 
are  remarkable,  and,  to  the  sui-geon,  highly  interesting. 
They  may  occur  spontaneously,  or  in  consequence  of  a 
blow,  or  other  injury  affecting  a  bone  lying  near  the 
surface,  such  as  the  tibia,  and  especially  in  the  neigh- 
bourhood of  the  malleolus.  They  are  attended  by  severe 
pain,  referred  to  the  interior  of  the  bone,  and  occun'ing 
either  constantly  or  at  iatervals  of  greater  or  less 
length  ;  the  longer  the  intei-vals  the  more  chronic  the 
disease.  The  bone  becomes  thickened,  and  the  inteaai- 
ments  over  it  are  more  or  less  tender  on  ijressure.  The 
pain  often  occiu-s  in  paroxysms,  dependent  on  some  con- 
dition of  the  system,  or  following  prolonged  exercise. 

It  is  clear  that  the  disease  is  not  of  a  malignant  nature, 
its  progress  is  too  slow — if  progi-ess  may  be  said  to  be 
made  at  all.  Months,  and  even  j^ears  may  elapse,  and 
the  disease  remain  in  the  same  state  of  obscm-ity. 

Under  these  circumstances,  which  are  slightly  only 
mitigated  by  the  application  of  leeches,  cold  sedatives, 
or  blisters,  the  bone  should  be  exposed  by  operation. 

The  following  case  illustrates  the  pertinacious  chai-acter 
Caso.  of  abscess  in  bone  :  Mr.  K.  had  an  attack  of  pain  in  the 
lower  part  of  the  tibia,  which  subsided  after  rest  and  the 
application  of  cold  evaporating  lotions.  At  the  expu-ation 
of  some  months  the  pain  retmiied,  and  was  again  relieved 
by  similar  means.  These  attacks  of  local  pain  recmTcd  at 
longer  or  shorter  intervals  year  after  year,  the  pain  being 
very  gi-eat  and  accompanied  by  heat  and  tension  of  the 
skin  in  the  neighbourhood.  In  the  com-se  of  fom-  or  five 
years  the  tibia  became  thickened,  and  the  branches  of  the 
saphena  major  vein  were  partially  imbedded  within  it. 
Towards  the  close  of  a  period  of  some  twenty-five  years 
these  .attacks  became  more  and  more  serious.  They  were 
protracted  to  a  period  of  many  weeks,  dm-ing  which 
Mr.  K.  scarcely  ate,  slept,  or  moved  from  his  concli.  His 
health  suffered  severely,  and  his  occupations  in  hfe  were 
brought  to  a  close.  He  was  himself  anxious  to  have  his 
limb  amputated,  and  having  obtained  tlie  concurrence  of 
three  surgeons  of  eminence,  the  operation  was  all  but 
determined  on.  Calling  by  accident  at  this  date  on  my 
friend,  he  told  me  what  had  occmTcd,  and  to  prove  him- 
self in  earnest,  opened  a  box  by  his  bed-side  and  took  out 
to  my  astonishment  a  wooden-leg.     Being  throughout 
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impressed  with  the  belief  that  his  disease  was  that  of 
abscess  iu  the  bone,  I  stated  the  case  on  the  following 
day  to  Sir  Benjamin  Brodie,  who  visited  Mr.  K.,  and  ■ 
expressed  an  opinion  concmTent  with  my  own.  Three 
days  afterwards  the  tibia  was  trephined.  After  cutting 
do^vn  through  sohd  bone  to  the  depth  of  about  half  an 
inch,  from  one  to  two  drams  of  healthy  pus  escaped, 
and  all  pain  ceased.  At  the  exphation  of  about  eighteen 
months  Mr.  K.  finds  himself  in  j)ossession  of  a  very  useful 
substitute  for  his  wooden-leg. 

In  order  to  expose  the  cavity  of  a  bone,  a  fi'ee  incision  Operation, 
should  be  made  along  the  line  of  the  external  sinuses, 
supposing  the  bone  to  lie  nearer  to  the  smface  on  the 
aflfected  side  ;  but  supposing  the  orifices  to  present  on  the 
inner  side  of  the  femur  or  humerus,  the  exposure  of  the 
bone  should  still  take  place  on  the  outer  side,  on  account 
of  the  less  important  textures  to  be  divided.  The  bone 
may  be  laid  bare  to  the  extent  of  from  two  to  foiu' 
inches, — but  determined  by  the  distances  of  the  openings 
througli  the  skin, — and  the  orifice  or  orifices  of  the  sinuses 
into  it  be  fully  exposed.  Various  are  the  implements  in 
use  for  breaking  down  the  wall  of  the  bone  —  saws, 
forceps,  gouges,  chisels  in  all  variety ;  of  these,  perhaps 
the  most  efiicient  is  the  gouge  or  curved  chisel,  which 
shoidd  be  employed,  if  necessary,  with  the  aid  of  a 
wooden  mallet,  by  which  instrimients,  assisted  by  the 
valuable  parrot-bill  forceps,  the  exposure  of  the  cavity 
will  be  quickly  eifected  by  moderately  dexterous  hands. 
The  cavity  should  be  fully  exposed,  and  when  opened 
a  white  surface  of  dead  bone  will  commonly  present 
itself,  which,  when  grasped  by  the  dressing  forceps,  will 
be  found  moveable  in  its  socket.  The  "paiTot-bill" 
forceps  is  an  admhable  instrument  when  employed  for 
the  pui-pose  of  detaching  small  angular  projections  of 
hard  bone,  which  it  separates  with  great  rapidity.  If 
the  jagged  sequestrum  be  of  much  gi-cater  length  than 
the  openuig  made,  and  extend  in  each  direction  beyond 
It,  the  dead  bone  should  be  broken  by  the  aid  of  cuttino- 
forceps,  and  each  half  extracted  separately,  but  with  due 
care  lest  it  be  broken  in  the  act  of  removal.  The  finger 
may  be  mtroduced  into  the  medullary  cavity,  in  order 
to  venfy  the  supposition  that  all  dead  bone  is  removed. 
However  jagged  may  be  the  sides  of  the  opening  into 


OPERATIVE  SURGERY. 


the  bone,  they  should  remain  nntouched.  The  cavity- 
may  then  be  filled  with  charpie  or  cotton-wool,  and  the 
edges  of  the  wound  brought  somewhat  close.  Mr.  Gay 
insists  with  much  force  and  reason  upon  the  complete 
closure  of  the  wound,  so  far  as  it  can  be  accomplished 
after  an  operation.  The  lint  may  remain  in  the  bone 
for  two  or  even  three  days  in  cool  weather,  and  the 
wound  subsequently  dressed  daily.  Nature  will  eventually 
fill  up  the  cavity,  and  finally  close  the  outer  wound. 

When  there  is  good  reason  to  suspect  the  disease  to 
be  abscess  of  the  bone,  a  small  trephine  should  be  em- 
ployed in  place  of  the  gouge  or  the  saw.  Its  advantages 
are  obvious,  as  limiting  the  violence  done  to  the  bone  to 
the  seat  of  disease  within  it.  The  bone  should  be  exposed 
to  a  size  coixesponding  with  the  aperture  to  be  made  in 
it,  and  its  fibrous  periosteum  fully  divided.  The  instru- 
ment is  applied  over  the  point  indicated  by  the  previous 
pain.  The  bone  will  give  unequivocal  signs  of  disease 
by  its  increased  thickness,  both  at  the  commencement  of 
the  oi^eration  and  in  its  progress.  The  medullaiy  cavity 
will  be  probably  reached  with  gi-eater  difiiculty  than  will 
be  anticijjated,  supposing  the  matter  to  be  confined 
within  it,  and  the  depth  considerable,  owing  to  the  in- 
creased thickness  of  the  walls  of  the  bone.  If  the  matter 
be  confined  in  the  substance  of  the  wall,  the  cavity  of  the 
abscess  may  be  more  readily  exposed,  and  it  ■noil  be  de- 
tected by  the  moistm-e  oozing  from  the  groove  of  the 
trephine.  The  central  portion  of  bone  should,  however, 
be  removed,  and  the  integuments,  if  practicable,  be 
brought  into  apposition. 

I  admitted  into  St.  Bartholomew's  Hospital,  in  October 
last,  a  man  of  thirty  years  of  age,  who  had  suffered  severe 
pain  at  intervals  in  the  region  of  his  left  thigh-bone  at  its 
lower  third  for  fom-teen  years.  A  sinus  had  formed  on 
the  inner  side  of  the  limb,  but  had  closed.  A  second 
sinus  had  formed  on  the  outer  side,  which  commimicated 
with  the  femm',  but  I  coidd  not  detect  an  opening  into 
the  interior  of  the  bone.  The  femm*  was  considerably 
enlarged,  to  the  extent  of  about  six  inches  above  the 
condyles.  The  histoiy  of  the  disease  pointed  to  it  as 
spontaneous. 

With  this  evidence  I  exposed  aboiit  fom*  inches  in  the 
length  of  the  femm-  by  an  arched  incision,  the  flap  of 
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which  was  cm-vecl  downwards.  By  mallet,  chisel,  and 
gouge,  I  ojDened  the  cavity  of  the  bone,  and  removed  a 
dead  portion  of  bone  about  two  inches  in  length.  The 
man  recovered,  having  lost  aU  the  local  symptoms  of 
disease  for  which  the  operation  was  undertaken,  and  he 
walks  without  either  pain  or  lameness. 

Within  the  last  few  years  I  have  operated  successfully 
on  a  lai'ge  mmiber  of  cases  of  necrosis  of  the  femur,  tibia, 
OS  calcis,  humerus,  and  bones  of  the  fore-arm.  I  have 
at  the  present  time  no  less  than  seven  cases  in  St.  Bar- 
tliolomew's  Hospital  in  jjrogress  towards  recoveiy. 
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CHAPTER  XVIII. 
ON  TUMOURS. 

LOCAL   AST)   CONSTITUTIONAL         BENIGN  ASD    MALIGKAKT          CASES  FOR 

OPERATION          CASES    FOR  REJECTION   VARIETIES   OP  TOIIOUB   

 TUMOURS  OP  THE  BREAST. 

The  employment  of  the  knife  is  more  frequently  called 
into  requisition  by  the  sm-geou  in  the  treatment  of 
tumoiu-s,  than  in  any  other  disease.    By  a  tumour  we 

Definition,  vmderstand  a  morbid  gi-owth,  assimiing  more  or  less  a 
definite  form,  and  distinct  from  what  we  more  appro- 
priately term  a  mere  swelling  or  enlargement  of  a  part. 
Such  gi'owths,  for  the  most  part,  occupy  the  external 
surfaces  of  the  body.  The  motives  for  their  removal  ai-e 
founded  either  on  the  inconvenience  of  their  presence, 
their  obstruction  to  the  movements,  or  other  functions  of 
the  body,  or  on  their  tendency  to  disorganise  parts,  and 
involve  in  then"  gi'owth  any  texture  arotmd  them.  lu 
some  forms  of  tumom-  the  morbid  action  is  pm'ely  a  local 

Local  or  con-  one,  involving  no  structm-e  but  that  immediately  around 

s  1  u  loua .  .^^  -while  in  other  cases  the  disease  appears  as  the  product 
of  a  constitutional  liability,  in  the  production  of  which, 
although  it  occui^ies  a  region  only,  the  constitution  takes 
early  cognisance  of,  and  adopts  as  its  own.  This  dis- 
tinction of  a  local  and  constitutional  tumour  is  more 
generally,  though  often  incorrectly,  recognised  under  the 
terms  henign  and  malignant. 

Another  ground  of  distinction  is  fomided  on  the  greater 
or  less  liability  to  involve  in  their  gi'owth  the  textures 
around,  whether  muscle,  tendon,  or  bone  itself.  Such  a 
disease  is  often  deemed  mahgnant  in  its  natiu-e,  although 
the  constitution  may  be  apparently  free  fi-om  its  ravages, 
and  so  long  as  the  circulation  deposits  the  material  for 
morbid  growth  in  any  remote  part  of  the  body  only,  it  is 
difficult  to  say  how  far  this  gi-owth  is  dependent  on  a 

Often        local  action  or  on  a  general  one.    And  yet,  if  the  growth 

doubtful. 
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be  removed  from  one  part  it  will  develop  itself  in 
another.  The  pathology  of  tmnours  is  an  exceedingly 
difficult  subject,  and  notwithstanding  various  efforts  made 
by  eminent  members  of  our  profession  to  subject  them  to 
some  definite  classification,  the  success  has  been  hitherto 
veiy  equivocal.  If  we  take  the  subject  of  cancer,  how 
uncertain  is  its  diagnosis,  and  how  different  the  opinions  uncertain 
expressed  of  its  probable  retiu-n,  on  removal !  The  °^ 
variety  in  these  views  is  founded  on  that  of  the  disease 
itself  Cancer  is  seen  as  a  torpid,  sluggish,  and  painless 
growth,  occupying  the  mammaiy  gland  for  years,  and 
often  forgotten  by  its  possessor,  or  has  long  ceased  to 
create  alann — a  hard  knot,  involving  no  testm-e,  appa- 
rently insulated  fi'om  the  circulation,  and  closely  resem- 
bling, in  its  character  and  in  its  history,  a  pvirely  local 
disease.  It  is  also  seen  in  the  same  situation  pursuing 
an  active  and  vigorous  career  of  mischief,  extending  over 
the  breast,  contaminating  by  its  touch  the  entire  body  of 
the  gland,  cellular  tissue,  and  skin,  and  destroying  life  in 
the  course  of  a  few  months.  In  the  first  of  these  cases 
we  often  operate  in  the  early  stages  with  advantage  ;  in 
the  second,  death  is  the  result  ;  but  in  neither  case  do  we 
find  evidence,  on  examination,  of  the  existence  of  the  same 
disease  in  the  cavities  or  internal  structures  of  the 
body. 

We  generally  attach  to  the  idea  of  a  malignant  disease,  Involving 
a  growth  that,  however  simple  in  its  natiu-e  or  compo- "g^^^^j.^^ 
sition,  has  the  power,  as  it  increases,  of  involving  other  around.' 
sti-uctm-es  around  it,  and  blending  them   into  itself, 
having  a  tendency  to  retiun,  when  to  all  appearance 
entii-ely  removed  by  operation,  either  in  the  situation  of 
the  former  wound,  or  in  the  textures  of  the  viscera. 

But  the  above  definition  of  a  malignant  gi-owth  will  not 
universally  apply,  for  no  disease  is  more  oppressive  in  its 
actions  on  the  neighbom-ing  stinctures  than  an  aneurism, 
which,  as  it  enlarges,  absorbs  the  contiguous  bone  to  any 
extent,  with  the  muscles  attached  to  it.  Neither  will 
the  third  pai-t  of  the  definition  universally  hold,  because, 
m  some  rare  examples,  cancer  itself  has  not  returned, 
even  during  a  protracted  hfe. 

One  mode  of  lessening  the  difficulty  of  the  attempt  to  Cancornot 
■  class  tumours,  and  to  distmguish  the  malignant  fr  om  the  "■iways  ma- 
non-malignant,  is  to  take  the  more  chronic  forms  of  i'tfactioll! 
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cancer  out  of  the  category  of  malignancy,  and  looking  to 
the  indisputable  fact,  that  cancer  may  remain  dormant 
and  harmless  for  ten  years  in  the  female  breast,  and  that 
the  same  disease  may  not  be  reproduced  on  removal,  and 
also  that  cancerous  tubercles  of  large  size  may  be  foimd 
in  the  liver,  and  in  other  organs,  of  persons  who  have 
died  from  other  and  dissimilar  diseases,  we  may  infer 
that  there  is  a  condition  of  cancerous  disease  which  does 
not  answer  to  the  definition  usually  given  of  malignant 
timiours.  Of  coui'se  I  speak  only  of  cancer  in  its  scuThous 
and  thoroughly  chronic  form. 
Sagnosis  would  appear,  that  however  palpable  the  line  that 

distinguishes  the  positive  characters  of  benign  and  ma- 
lignant, or  local  and  constitutional  tumom's,  yet,  that  as 
each  approaches  the  confines  at  which  the  two  diseases 
meet,  the  difficulty  of  discriminating  the  one  from  the 
other,  in  forming  an  opinion  on  any  given  case  before  the 
tiunom*  is  exposed,  is  almost  insuperable.  And  in  this 
respect  the  sm'geon  has  gi'eater  difficulties  to  contend 
with,  than  the  pathologist.  It  is  one  thing  to  diagnose  a 
disease  by  manipulation,  and  another  by  dissection. 
When  called  on  for  an  opinion  as  to  the  expediency  of  an 
operation  in  any  given  case  of  tumom-,  we  judge  by 
manipulation,  by  om-  knowledge  of  the  anotomical  rela- 
tions of  the  tumom*;  we  learn  its  histoiy,  its  rate  of 
progi-ess,  its  physical  charactei-s  of  form,  density,  &c. 
The  tumour  being  removed,  is  then  subjected  to  the 
closer  inquiry  of  the  pathologist,  and  the  microscope  may 
be  required  to  facilitate  om*  decision. 

But  it  is  obvious  that  this  decision  has  reference  to  the 
Microscope,  past,  and  not  to  the  future.  The  microscope  with  its 
enormous  power  of  penetrating  morbid  stractm-e  which 
carries  our  visual  powers  into  the  arcana  of  natm-e,  and 
may  be  almost  said  to  expound  the  primaiy  idea  of 
formation  by  the  Creator  of  animal  life  affords  no  support 
to  the  judgment  of  the  surgeon,  while  to  the  pathologist 
it  is  but  an  erring  guide.  Doubtless  there  ai'e  signs  and 
manifestations  of  disease  presented  to  the  eye  under 
microscopic  power  which  are  often  valuable  and  which 
tell  a  tale  of  malignancy  unrevealed  to  the  naked  eye. 
But  it  cannot  bo  denied  that  knowledge  thus  acquired  is 
too  often  delusive  in  its  nature  to  warrant  an  absolute 
reliance  on  evidence  obtained  by  such  form  of  inqiiiry. 
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However  great  the  difficulty  of  forming  a  correct  judg-  a  coirect 
ment  as  to  the  liability  of  any  given  tumour  to  return 

not  alw.-iya 

after  its  removal,  or  rather  of  deciding  whether  the  essential, 
nidiments  of  the  tumoui-  are  entirely  eradicated  from  the 
body,  yet  the  necessity  for  a  correct  judgment  on  that 
subject  is  by  no  means  invaiiably  required  to  justify  its 
removal  by  operation.  Almost  all  tiunours  have  a  ten- 
dency to  increase  in  size.  We  infer  that,  if  not  requisite 
at  the  time,  their  increasing  growth  will,  ere  long,  demand 
their  excision,  and  therefore  we  operate  at  once,  because 
eveiy  day  increases  the  evil,  and  most  especially  in  the 
early  stages  of  those  tumours  which  are  of  a  malignant, 
or  even  of  an  equivocal  natm-e.  As  a  general  rule,  we  Cases  for 
endeavour  to  remove  all  tumom-s  that  we  can  reach,  and 
yet  the  exceptions  ai'e  sufficiently  numerous  to  require  the 
obsei-vation,  and  to  demand  the  obedience  of  all  prudent 
members  of  our  profession. 

1.  We  reject  the  operation  in  all  cases  of  suspected 
malignancy,  in  which  the  diseased  gi'owth  extends  within 
the  cavities  of  the  body,  ineluding  in  this  rale  of  conduct 
cases  in  which  the  absorbent  system,  whether  of  the 
groin,  axilla,  or  neck,  is  positively  involved  in  the  same 
disease. 

2.  We  reject  the  operation  in  tumours  of  large  size,  the 
anatomical  relations  of  which  probably  involve  important 
structures  or  large  arteries  not  accessible  to  the  operator. 

3.  We  reject  the  operation  in  large  and  suspected 
tumoiu-s,  existing  in  a  weak  constitution,  in  which  the 
haemorrhage  would  probably  prove  fatal,  or  even  very 
injurious. 

4.  We  reject  the  operation  in  quiescent  tumours  in 
old  age,  that  will  probably  survive  the  hfe  of  the 
person. 

5.  We  hesitate  in  the  performance  of  an  operation  for  xVxiUary 
the  removal  of  a  tumour,  that  having  been  once  removed  gifn<^8«- 
has  re-appeared  in  the  same,  and  stiU  more  if  in  another  ' 
locality,  m  the  duection  of  the  trunk. 

In  disease  of  the  mammary  gland,  supposed  to  be  of 
the  schirrous  natm-e,  the  glands  of  the  axilla  are,  as  is 
weU  known,  frequently  affected.  The  question  arises, 
what  IS  the  real  condition  of  these  glands  ]  Is  the 
enlargement  malignant  or  benign  in  its  nature?  If 
malignant,  and  more  especiaUy  so,  if  many  glands  are 
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iuvolvecl,  the  fact  should  precliido  the  operation  ;  if 
benign,  there  is  no  benefit  derived  from  their  removal, 
fa^^emeut    ^^J        observation  leads  me  to  believe,  that  consequent 
ill  early      on  schiiTOus  disease  of  the  mammary  gland,  and  esjiecially 
stages.  ^  clironic  character,  the  axillary  glands  become  enlarged 

by  simple  in-itation,  and  continue  enlarged  for  a  length  of 
time,  before  they  imdergo  the  change  which  identifies 
them  with  the  original  disease  ;  and,  consequently,  that 
the  presence  of  one  or  moi-e  enlarged  absorbent  glands  in 
the  gToin  or  axilla,  does  not  necessarily  preclude  the 
question  of  operation.  If  they  are  numerous  and  hard  in 
textm-e,  the  question  of  operation  should  be  at  once  met 
by  a  negative.  I  do  not  think,  therefore,  that  we  gain 
much  by  prolonging  the  operation  for  excision  of  mam- 
mary tumours,  by  dissecting  into  the  axilla,  and  removing 
often  a  portion  only  of  the  diseased  glands.  How  im- 
giands°gene  to  SCO  disease  returning  in  the  axilla  !  If 

rallyuseless.  the  glands  are  inoffensive  in  character,  it  is  needless  to 
remove  them  ;  if  malignant,  it  is  useless.  This  nile  may 
admit  of  exceptions,  but  is  on  the  whole  a  salutaiy 
one. 

It  must  be  acknowledged,  under  the  most  favom-able 
circumstances  of  glandular  eulai-gement,  that  then*  exist- 
ence is  not  desirable.  Their  presence  always  indicates  a 
disposition  in  the  constitution  to  identify,  or  at  least,  to 
interest,  itself  in  the  actions  of  the  morbid  growth. 

With  regard  to  the  question  of  malignancy,  there  is  no 
doubt  that  this  character  prevails  in  various  degi'ees.  All 
tumours  known  as  malignant  are  not  equally  destructive. 
Variable  If  we  take  hard  cancer  and  the  forms  of  soft  cancer, 
m^gaancy.  kuowu  as  mcdullaiy,  encephaloid,  and  fungoid  vai-ieties, 
the  malignant  actions  vary  greatly  in  degi-ee  from  each 
other  ;  the  extirpation  of  one  by  the  knife,  would  be 
justifiable,  when,  in  the  case  of  the  other,  none  but  a 
rash  operator  would  undertake  it. 

We  are  justified  in  removing  all  tumom-s,  with  the 
above-given  exce2)tions.  Tumom-s  requii'e  removal  oft 
various  gi-ounds.  Some  are  imsightly,  and  involve  exposed 
regions  of  the  face  or  neck ;  some,  are  inconvenient  to 
the  person,  or  obstract  the  free  movements  of  the  body. 
Some  are  painful,  whether  in  themselves  or  occasioning 
pain  by  press\u-e  on  surrounding  pai-ts.  Some  obstruct 
functions  by  thcu*  mechanical  influence,  or  are  likely  to 
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do  so  in  the  progress  of  tlieii-  gro-wth.  Of  all  such 
tumours  it  is  om-  duty  to  advise  the  removal. 

We  operate  generally  on  the  principle  of  prevention. 
We  remove  a  tumour  in  its  early  stages,  to  obviate  its 
injm-ious  effect  on  the  person  in  the  later  ;  and  we  operate 
at  an  advantage,  because  we  contend  against  a  lesser, 
instead  of  a  gi-eater  evil.  Nor  can  I  altogether  agree 
with  Br.  Walshe  in  his  estimate  of  the  value  of  previous 
treatment.  Sooner  or  later,  the  operation  must  be 
submitted  to.  The  treatment,  quoad  absorption,  is 
nugatory ;  and  it  appears  to  me  that  the  less  we 
molest  them  by  local  agency  the  better.  General  treat- 
ment, that  has  for  its  object  the  improvement  of 
health,  such  as  fresh  air,  when  impregnated  with  iodine, 
tonic  medicine,  &c.,  is,  of  course,  admissible  at  all 
times. 


The  most  common  form  of  growth  is  the  encysted  Encysted 
tumour,  which  presents  itself  in  the  forai  of  a  romided 
and  well-defined  mass,  generally  moveable  in  the  tissue 
aromd  it.  This  moveable  character  of  tumours  is  indi- 
cative of  the  simple  and  inoffensive  nature  of  the  gi'owth. 
They  are,  for  the  most  part,  painless,  unless  molested  by 
pressm-e,  or  other  form  of  violence.  Encysted  tumom-s 
are  prone  to  appear  about  the  head  and  neck,  and  some- 
times accumulate  on  the  scalp  in  numbers.  But  in  any 
region  of  the  body,  a  rounded  and  well-defined  growth, 
usually  not  exceeding  the  size  of  a  pigeon's  egg,  which  often 
rolls  under  the  pressure  of  the  finger,  and  has  existed  for 
many  months,  and  probably  years,  is  more  or  less  elastic 
to  the  hand  on  pressm-e,  gi-adually  increasing  in  size,  and 
free  from  pain,  is  probably  an  encysted  tumour.  The 
difficulty  of  the  diagnosis  increases  with  its  depth.  The 
peculiarity  of  the  disease  consists  in  the  secretion  of  the 
substance  of  the  tumom-,  whatever  that  may  be,  whether 
what  is  called  steatoma,  atheroma,  or  melliceris,  by  a 
firm  and  thick  cyst  or  sac,  to  which  the  diseased  actions 
are  confined.  When  such  tumom-s,  situated  about  the  Weus. 
neck,  reach  an  inordinate  size,  they  are  termed  wens. 
They  have  been  treated  by  puncture,  but  they  arc 
liable  to  inflame,  and  to  become  a  source  of  positive 
danger. 

The  removal  of  the  entire  cyst  is  an  object  of  some  Remov.ai  of 

K  K 


498 


OPERATIVE  SURGERY. 


entire  cyst  importance,  aud  yet  not  of  the  importance  generally 
sary.  attached  to  it,  for,  provided  the  gi-eater  portion  be  re- 
moved, the  remainder  is  powerless  for  evil,  its  morbid 
action  being  destroyed  by  the  operation,  provided  the 
wound  does  not  heal  by  the  first  intention.  However, 
it  is  very  desirable,  and  far  easier  on  the  whole,  to  take 
the  cyst  away  entu-e.  The  depth  of  the  cyst  below  the 
level  of  the  skin  will  best  determine  the  foi-m  of  the 
external  incision.  If  protruding  from  the  surface,  or 
lying  upon  it,  two  incisions,  passing  round  the  base  and 
elliptical  in  form,  meeting  exactly  at  their  angles,  will 
leave  a  straight  line  for  union.  The  line  of  incision 
should  be  calcidated  with  some  cai-e.  If  deeply  seated,  a 
single  incision,  of  gi-eater  length  than  the  diameter  of  the 
tumom-,  will  answer  the  same  purpose.  When  encysted 
tumours  are  so  situated  with  respect  to  other  stractm-es 
as  to  render  dissection  around  them  difficult  or  dan- 
gerous to  the  structm-es,  also  when  a  cyst  is  adherent, 
and  not  very  accessible,  the  quickest  operation  is  effected 
by  making  an  incision  straight  down  through  the  entu-e 
body  of  the  tumour  to  its  base,  evacuating  the  contents, 
and  drawing  oixt  each  half  of  the  cyst  entire.  If  the  cyst, 
being  very  thin,  burst  in  the  process  of  removal,  and  the 
contents  are  evacuated  in  the  necessary  force  required  to 
detach  it,  supposing  a  small  portion  of  the  cyst  to 
remain  behind,  if  the  part  be  scraped  by  the  knife,  httle 
fear  need  be  entertained  of  the  disease  being  reproduced. 
I  have  never  seen  nor  heard  of  a  case  of  an  encysted 
tumour  having  retm'ned,  however  clumsily  removed, 
and  should  the  wound  not  heal  by  the  first  intention, 
its  return  would  appear  stiU  less  probable.  In  cases 
in  which,  being  often  hereditaiy,  many  of  these 
tumours  occupy  the  scalp,  and  may  achieve  the  magni- 
tude of  a  small  orange,  some  danger  attaches  to  the 
operation  for  removing  them,  unless  great  caution  be 
observed.  Not  more  than  one  of  the  largest,  or  one 
or  two  of  the  smallest  should  be  taken  away  at  any  one 
time. 

When  an  encysted  tumom'  is  removed  from  the  face  or 
neck,  gi'eat  cai'e  should  be  taken  in  the  management  of 
the  external  wound. 


Adipose         One  of  the  most  common  fomis  of  giwth  is  the  fatty 

tumours. 
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tumom-.  It  is,  generally  speaking,  indigenous  to  fatty 
regions,  and  is  found  about  the  shoulder  and  scapula, 
back  of  the  neck,  and  nates.  It  may  be  known,  with 
some  approach  to  certainty,  by  its  tuberculated  and 
elastic  feel,  caused  by  the  projecting  lobules  of  which  it 
is  composed,  its  ill-defined  mai'gin,  its  slow  progi-ess,  its 
painless  character.  Except  when  it  presents  itself  on  or  structure, 
about  the  shoulder  or  groin,  it  almost  invariably  occupies 
the  trimk  of  the  body.  When  small  in  size,  and  situated  in 
the  region  of  much  subcutaneous  fat,  it  is  composed  of 
small  masses  or  lobules,  each  of  which  is  more  or  less 
encysted  by  a  layer,  or  sacculus  of  condensed  cellular 
tissue,  and  the  margin  apparently  blends  with  the  siir- 
rounding  fat.  When  it  has  reached  a  large  size,  as  in 
protracted  cases  of  long  standing,  the  lobules  become 
large  in  proportion,  and  their  cellular  investments  strong, 
and  almost  fibrous.  When  the  integuiuent  is  closely 
adherent  to  the  tumom*  over  a  considerable  sm-face,  the 
tuberculated  character  stamps  the  nature  of  the  disease 
at  once.  In  large  examples  of  the  fatty  tumour,  situated 
in  the  track  of  cutaneous  veins,  as  the  cephalic  or  saphena, 
the  pressure  of  the  tumom-  on  the  venous  system,  pro-  ^c|Ifg"^°'^ 
duces  the  gi'owth  of  an  abimdance  of  large  cutaneous 
venous  tranks,  which  ramify  over  the  tumour,  and  give 
it,  in  the  judg-ment  of  some,  a  malignant  character,  simply 
because  in  some  mahgnant  growths  a  similar  appearance, 
arising  from  the  same  cause,  often  presents  itself  These 
veins,  occupying  the  skin  covering  fatty  tumours,  are 
very  harmless,  and  may  be  cut  in  any  direction  with 
impunity,  provided  the  tumoiu-  which  has  caused  them 
be  removed. 

I  removed  an  enormous  tumom-  of  this  kind  from  the  Cases, 
gi-oin  of  a  woman,  in  which  the  veins  were  larger  and 
more  numerous  than  I  have  ever  seen  them  before  or 
smce.  This  woman  lived  in  a  country  village,  and  was 
an_  object  of  curiosity  to  medical  virtuosi  throughout  her 
neighbourhood  for  miles  around.  The  loss  of  blood  did 
not  exceed  six  ounces.  I  removed  a  fatty  tumour  of 
about  the  size  of  an  orange,  from  below  the  axilla  of  a 
somewhat  stout  married  lady,  of  about  thirty-five  years 
of  age,  who  had  borne  no  cliildreu.  Her  breasts  owed 
their  roundness  and  syimnetry  rather  to  the  presence  of 
tat  than  to  glandular  structure,  the  place  of  which,  fat 
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vicariously  and  commonly  supplies,  I  suspect,  as  life 
advances.  The  peculiarity  of  this  case  consisted  in  the 
absence  of  the  lobulated  structm-e  usually  found.  It 
appeared  to  consist  of  simple  hypertrophy  of  the  ordinary 
fat  of  this  region,  and  had  no  definite  boundary  in  any 
part  of  its  circumference. 

An  incision  should  be  made  in  the  axis  of  the  tmnour 
and  down  to  it.  If  it  be  closely  adherent  to  the  skin, 
some  difficulty  wiU  be  found  in  detaching  it  with  the 
out'ir/the^  knife ;  but  the  diseased  gxowth  must  be  insulated,  and 
hand.  by  far  the  best  agent  for  this  purpose  is  the  hand.  The 
accomplishment  of  this  object  by  dissection  is  slow,  un- 
certain, and  bloody  ;  that  by  the  hand  is  rapid,  sure,  and 
bloodless.  As  soon  as  the  tumom-  is  sufficiently  separated 
from  the  suiTOunding  parts,  the  fingers  may  be  insinuated 
around  and  underneath  it,  and  some  force  employed  to 
detach  it  from  the  normal  structure  around,  the  knife 
being  retained  for  the  division  of  the  fibrous  tissue  only. 
This  may  be  done  with  force,  but  not  with  violence.  It 
is  more  sm-e,  because  the  diseased,  will  more  entirely  and 
cleanly  sepai-ate  from  the  healthy  structiu'e  ai'oimd,  by 
tearing  than  by  dissection,  for  in  the  latter  case  the  eye 
is  deceptive,  and  the  knife  impetuous  and  arbitraiy  in  its 
movements ;  and  lastly,  the  vessels  being  torn  asunder, 
will  be  less  likely  to  pour  out  blood  than  when  cut  across 
by  the  knife.  Great  care  and  time  should  be  bestowed 
on  the  endeavour  to  ai-rest  all  haemorrhage  before  the 
edges  of  the  wound  are  brought  together.  The  space  of 
the  former  cavity  should  be  obliterated  by  considerable 
pressure  from  without. 

Tumours  occur  in  the  neck  of  various  kinds,  a  few  of 
which  only  justify  the  interference  of  operative  surgery. 
The  great  majority  of  these  diseases  consist  of  enlarged 
Enlarged  absorbent  glands.  It  is  true  that  we  may  have  encysted 
giand^  tumom-s  in  this  region,  but  they  are  not  of  common 
occiu'rence  ;  we  have  also  aneurisms,  but  they  ai-e  still 
more  rare,  and  we  have  various  forms  of  enlai"gement  of 
the  thyroid  body.  The  latter  disease  is  occasionally 
obscure,  especially  when  one  lateral  lobe  only  is  affected. 
It  is  occasionally  attended  with  some  eff'ort  of  deglutition. 
The  isthmus  of  the  thyi-oid  body  lying  upon  the  trachea, 
sometimes  presents  the  form  of  a  rounded  tumoui*  of  the 
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size  of  a  mai-ble,  while  the  rest  of  the  organ  retains  its 
normal  character;  more  than  once  I  have  had  such  a 
case  brought  to  me  for  removal.  The  nature  of  the 
tiunovu-  may  be  known  by  its  occupying  the  locality  of 
the  thyroid  body,  and  its  connection  to  the  trachea  may 
be  infen-ed  from  its  rising  and  falling  in  the  act  of 
deglutition.  Enlai-ged  absorbent  glands  of  the  neck,  so  Rarely  the 
common  in  childi-en,  rarely,  if  ever,  justify  the  resort  to  operatiorf. 
the  knife.  We  occasionally  have  one  or  two  become 
more  prominent  than  the  rest,  and  appear  almost  in- 
sulated ;  and  if  a  real  difi&ciilty  to  the  functions  of 
respiration  or  deglutition  be  traceable  to  their  presence, 
we  are  justified  in  removing  them ;  but  it  must  always 
be  recollected,  that  this  evil  fonns  but  one  link  in  a 
chain,  and  so  far  as  my  experience  goes,  such  operations, 
though  affording  temporary  rehef,  are  followed  by  a  rapid 
increase  of  the  diseased  actions. 

The  name  of  epithelial  cancer  has  been  given,  of  late  Epithelial 
years,  to  a  modification  of  cancerous  disease,  and  which 
is  deemed  to  be  semi-malignant  in  character.  This  is 
generally  the  natm-e  of  cancers  of  the  lip,  of  the  external 
organs  of  generation,  and  also  of  cancer  scroti.  It  owes 
its  name  to  the  identity  of  its  microscopic  appearance  with 
that  of  epithelium,  the  cells  being  very  similar.  There  is 
often,  however,  more  or  less  of  true  cancer  mixed  up  with 
the  epithelial  disease.  In  removing  such  tumours  with  the 
knife,  there  is  less  necessity  to  cut  wide  of  the  disease, 
or  to  take  away  much  of  the  adjacent  skin,  than  in  cases 
of  positive  malignancy,  this  disease  being  less  repro- 
ductive, and  when  we  consider  the  structui-es  attacked  by 
it,  this  practical  fact  is  important,  and  may  be  valuable, 
especially  as  regards  the  structure  of  the  hp  and  the 
genital  organs. 

It  is  surprising  how  large  a  portion  of  the  lip  may  be  Saucer  of 
removed  with  very  trifling  subsequent  deformity,  if  a""'^"" 
moderate  amount  of  ingenuity  be  bestowed  upon  the 
operation,  and  the  wound  carefully  treated. 

Cancer  of  the  lip  is  almost  always  seen  upon  the  lower 
one,  and  appears  in  either  of  two  forms,  the  distinction 
of  which  IS  of  practical  importance.  It  is  supei-ficial— 
spreading  widely,  or  circumscribed— penetrating  deeply. 
In  the  worse  cases,  it  is  often  both  wide  and  deep,  but 
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generally  the  distinction  may  be  drawn.  When  super- 
ficial, the  diseased  portion  may  be  quickly  cut  off  by  a 
horizontal  section,  whereas  in  the  deeper  foi-m  a  V 
shaped  incision  is  preferable,  the  edges  being  subse- 
quently brought  into  absolute  contact,  and  treated  after 
the  manner  of  liare  lip. 

In  the  more  extensive  cases,  when  the  disease  has 
spread  irregulai-ly  into  the  siUTOunding  parts,  the  number 
and  direction  of  the  incisions  should  be  a  matter  of 
careful  study  beforehand. 

The  fii-st  consideration  is  the  complete  removal  of  the 
disease,  every  incision  should  pass  through  healthy 
tissues,  the  second  is  to  make  such  a  wound  as  will 
subsequently  produce  the  least  possible  amount  of  defor- 
mity. 

When  the  extent  and  shape  of  the  wound  will  not 
permit  its  edges  to  be  brought  into  apposition,  of  course 
it  must  remain  open  and  heal  by  granulation. 
Caucer  Cancer  scroti  is  an  affection  of  the  skin  and  subcuta- 

scroti.  ,  . 

neons  cellular  tissue,  caused  by  the  UTitation  oi  soot, 
which  becomes  ingrained  in  the  rugae  of  the  scrotum. 
From  the  scrotum  it  extends  forwards  on  to  the  integu- 
ment of  the  penis,  and  backwards  to  the  perineum.  Its 
progress  is  veiy  slow,  and  the  disease  very  chronic. 
However  extensive,  it  rarely  attacks  the  testes  or  the 
body  of  the  penis,  although  in  an  advanced  stage,  either 
structure  may  become  adherent  to  the  diseased  growth, 
but  this  adhesion  is  an  exception,  and  not  the  rule.  In 
extreme  cases  affecting  the  skin  of  the  enthe  organs,  the 
fissm-e  of  the  thigh,  and  even  the  inguinal  regions, 
although  it  was  formerly  the  practice  to  remove  the 
testicle  and  even  the  penis,  I  do  not  recollect  to  have 
Organs       gygj,  gggjj  these  structm'es  involved  in  the  disease.  In 

rarely  in-  ■     i  j 

volvcd.  more  than  one  case  the  scrotum  was  entirely  removed, 
and  the  testicles  bared  of  the  whole  of  their  natm-al  in- 
vestment, but  a  new  and  tight  scrotum  formed  over 
them.  The  fibrous  tissue  of  the  penis,  as  also  the  timica 
albuginea  of  the  testicle,  appear-s  almost  insusceptible  to 
the  action  of  the  disease. 

The  venicous-lookiug  growth  should  be  dissected  cai-e- 
fully  from  off  the  testicles,  and,  in  like  manner,  detached 
from  the  fibrous  structure  of  the  penis.  Some  additional 
cai-e  will  be  required  in  removing  the  diseased  structure 
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from  the  coi-pus  spongiosum.  If  the  perineum  be  in- 
volved, the  patient  should  be  placed  in  an  attitude 
similar  to  that  for  lithotomy.  In  this  locality  the 
diseased  actions  extend  somewhat  more  deeply,  but 
the  bulk  of  the  spongy  body  forms  the  guide,  and 
below  this  object  the  presence  of  no  vessels  or  other 
structures  exist  to  preclude  the  enthe  removal  of  the 
disease. 

The  more  malignant  foi-m  of  disease,  known  under  the  MaHgnant 
terms,  fungoid,  medullary,  encephaloid,  and  melanotic  cancer, 
more  generally  attack  the  lower  extremity  than  any  other 
region.  The  head  of  the  fibula  is  its  frequent  seat.  The 
natm-e  of  the  disease  may  be  suspected  by  the  diffused  cha- 
racter of  the  swelling,  which  cannot  be  made  to  suppm-ate 
or  to  yield  to  ordinary  remedies.  As  the  swelling  en- 
larges, the  skin  becomes  tight  and  shining,  the  absorbent 
system  of  the  limb  is  affected,  and  the  leg  swells  below 
the  tumom-.  By  slow  degi-ees  of  continued  and  uninter- 
iiipted  increase,  the  swelling  becomes  enonnous,  involving- 
all  the  textures  of  the  limb  in  its  growth,  more  especially 
the  bone  and  the  muscular  system.  The  tumour  conveys 
to  the  fingers,  on  pressm-e,  a  sense  of  elasticity,  which  is 
gi-eater  in  some  parts  than  in  others,  and  also  of  obscure 
fluctuation,  as  though  its  contents  were  fluid.  This  last 
symptom  has  deluded  many,  I  may  say  most,  and  the 
tumour  has  been  pmictured  again  and  again,  under  the 
idea  of  evacuating  fluid,  but  little  more  than  a  few  drops 
of  bloody  serum  escape. 

Sometimes  these  malignant  growths  are  tolerably  well 
defined,  and,  occasionally,  so  firm  throughout  as  to  give 
the  impression  of  a  fibrous  tumom-,  so  uncertain  is  our 
knowledge  at  the  present  day  on  the  subject  of  tumours  ; 
for  definition  of  the  margin  of  a  morbid  gi-owth  is  a  bad 
criterion  to  rely  on  invariably,  although,  as  a  general 
nile,  we  may  often  derive  a  valuable  hint  from  its  pre- 
sence, or  otherwise. 

The  only  remedy,  and  that  of  veiy  uncertain  efficacy, 
IS  amputation  far  beyond  the  disease.  To  detach  such 
a  tumour  by  dissection  is  impossible,  all  parts  being 
equaUy  aff"ected.  It  would  be  inexpedient  to  bare  tho 
bone  or  the  muscles  ;  and  supposing  the  artery,  vein,  and 
nerves  to  pass  through  its  substance,  it  is  not  possible 
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that  the  cellular  investment  of  these  structures  will  be 
free  from  contamination.  Before  entering  on  the  opera- 
tion, not  only  in  the  case  of  this  form  of  disease,  but  also 
in  that  of  many  doubtful  forms  of  tumour,  it  is  always 
expedient  to  introduce  a  fine  trocar  or  a  grooved  needle 
deeply  into  the  morbid  mass,  in  one  or  even  two  situa- 
tions. Should  simple  puncture  faU  to  throw  light  on  the 
nature  of  the  growth,  we  should  proceed  to  make,  a  deep 
incision  into  it.  It  may  prove  to  be  an  abscess  or  a  cyst, 
or  to  contain  fluid  blood,  not  that  this  latter  result  would 
necessai-ily  rescue  the  patient  fi'om  the  alternative  of 
amputation. 

"With  respect  to  all  tumom's  of  a  doubtful  nature, 
surgeons  cannot  be  too  cautious  in  their  diagnosis  ;  the 
best  judgments  fail,  and  the  highest  authorities  are  the 
least  prone  to  express  an  opinion  of  their  natm-e. 

During  the  last  year  or  two,  some  hope  of  a  better 
control  over  malignant  disease,  and  more  especially  of 
hai-d  cancer,  has  been  entertained  by  the  reputed  effi- 
ciency of  the  escharotic  treatment.  The  agent  hitherto 
generally  employed  is  chloride  of  zinc.  It  is  much  to  be 
regretted  that  the  confidence  claimed  on  behalf  of  this 
treatment  is  not  justified  by  fuller  and  more  general 
inquiiy. 


TUMOURS  OF  THE  BREAST. 

There  is  no  region  of  the  human  body  to  which  the 
resources  of  operative  surgery  are  so  frequently  applied, 
as  that  now  under  consideration.  Perhaps  there  is  none 
in  M^hich  the  opinions  of  medical  authorities  more  widely 
differ  as  to  the  expediency  or  inexpediency  of  the  resort 
to  the  knife  ;  and  it  is  much  to  be  regi'etted  that  the 
subject  of  treatment  of  these  most  frequent  of  all  serious 
diseases  to  which  the  female  sex  is  liable,  should  not  be 
brought  under  the  deliberate  observation  of  a  general 
board  of  inquiry,  with  a  view  to  institute  moi'e  definite 
rules  of  conduct  than  at  present  govern  the  treatment  by 
the  profession  at  large.  Until  the  subject  is  investigated 
by  the  united  judgment  and  obsen^ation  of  the  leading 
members  of  our  profession,  each  man  will  be  guided  by 
the  defective  light  of  his  own  limited  experience  ;  and  it 
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is  no  unreasonable  inference  that  many  and  larger  opera- 
tions are  resorted  to,  than  are  demanded  by  the  occasional 
necessities  of  the  disease. 

The  female  breast  is  the  seat  of  many  and'  various  Tumours 
diseases,  both  malignant  and  non-malignant.  It  is  no  JenMvSf 
part  of  the  proposed  scheme  of  this  work  to  discuss 
questions  which  strictly  relate  to  diagnosis,  and  I  shall 
restrict  myself  to  the  enumeration  of  such  forms  of  morbid 
growth,  occun-ing  in  the  breast,  as  have  hitherto  proved 
themselves  incurable  by  any  known  treatment,  local  or 
general,  and  to  which  the  agency  of  operative  surgery  is 
demanded,  as  one  indispensable  alternative  to  recovery. 
These  are — 1.  Chronic  mammary  tumom-s.  2.  Sero-cystic 
gi'owths.  3.  Eveiy  variety  of  malignant  disease,  known 
imder  the  general  title  of  cancer.  4.  To  the  above  may 
be  added  any  morbid  growth  situated  either  in  or  upon 
the  mammary  gland,  not  being  classed  under  any  of  the 
above  titles,  that  exhibits  an  active  disposition  to  increase, 
imchecked  by  treatment. 

The  occasional — I  may  say,  the  frequent — obscui'ity  Caution 
which  attaches  to  mamLmaiy  disease,  demands  the  rules  "^^'^'^^ 
of  conduct  relating  to  exploration,  to  be  rigidly  enforced. 
All  obscure  diseases  should  be  tested  not  merely  with 
the  needle,  but  with  the  knife.  An  incision  into  a 
tumour,  obscure  in  its  natm-e,  however  large,  is  a  far 
lesser  evil  than  that  of  the  entu-e  removal  of  the  disease 
which  subsequent  observation  may  prove  to  have  been 
curable  without  it. 

By  far  the  larger  number  of  affections  of  the  breast 
demanding  the  aid  of  operative  sui-geiy,  consists  of 
diseases  situated  in  the  substance,  but  not  of  the  gland 
itself.  Indeed  I  know  but  of  one  disease  afiFecting  the 
entire  organ,  on  which  the  question  of  excision  can  be 
raised,  viz.,  cancerous  infiltration.  All  other  forms  con- 
sist of  disease  generated  either  within  or  upon  it.  I 
shall  most  readily  place  before  the  reader  the  conditions 
on  which  the  operation  for  extirpating  disease  of  the 
mammary  gland  may  be  undertaken,  by  enumerating  i»dication« 
those  which  the  experience  of  eminent  surgeons  had  tog.^°"" 
determmed  as  presenting  objections  precluding  the  resort 
to  it,  and  the  presence  of  which,  individually  or  collec- 
tive y,  will  111  all  probability,  on  such  terms,  lead  to  a 
fatal  issue. 
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These  rules  of  professional  conduct  are  intended  to 
apply  most  especially  to  operations  for  malignant  disease, 
because  in  none  but  malignant  disease  is  the  question 
which  relates  to  the  probable  return  of  the  morbid  textm-e 
applicable.  With  regard  to  benign  growths  of  all  kinds, 
involving  the  region  of  the  breast,  their  extiqjation  is 
justified  on  the  grounds,  either  of  local  pain,  of  increasing 
magnitude  by  which  the  mammary  substance  is  absorbed, 
or  distortion  of  outline.  In  considering  the  conditions, 
contra-indicatory  of  the  operation  in  malignant  gi-owths 
in  the  breast,  we  attach  weight,  1st,  to  the  age  of  the 
person,  and  2nd,  to  the  rapidity  of  the  gi'owth.  We 
reject  operations  in  aged  persons,  because  experience 
assm'es  us  of  the  probability  of  the  reproduction  of  the 
diseased  growth  at  a  period  beyond  which  her  life  may 
not  actually  be  prolonged  ;  and  it  cannot  be  asserted, 
with  any  show  of  reason,  that  the  operation  will  tend  to 
prolong  it  beyond  its  natural  term.  StiU  less  is  it  advis- 
able to  proceed  to  extu-j^ation  in  persons  of  advanced 
life,  supposing  the  disease  to  increase  with  more  than  usual 
rapidity,  because  experience  teaches  us  that  the  tenii  of 
reproduction  after  the  operation  is  proportionate  to  the 
rate  of  gi-owth  before  it. 

The  operation  is  objectionable  in  advancing  life,  in- 
admissable  in  old  age,  unpromising  when  age  and  rapidity 
of  growth  are  combined  together.  It  should  be  declined 
in  persons  beyond  midage,  when  the  disease  is  lai-ge,  and 
the  required  exposure  of  surface  still  larger.  It  should 
be  declined  in  cases  in  wliich  the  gTowth,  itself  large,  has 
reached  the  ulcerative  stage  ;  and  especially  so,  if  the  idcer- 
ated  surface  be  extensive.  Still  more  m'gent  are  the 
objections  in  cases  of  considerable  enlargement  of  the 
axillary  glands,  combined  with  swelling  of  the  corre- 
sponding arm,  of  tubercular  deposits  in  the  skin  around 
or  about  the  breast,  some  of  which  may  occasionally  be 
seen  occupying  the  skin  below  the  clavicle,  and  even 
extending  above  it. 

The  dii-ectly  opposite  conditions  to  the  above,  can  alone 
warrant  the  advice  of  the  surgeon,  tliat  his  patient  should 
submit  to  the  operation.  Fan-  avei-age  Iicalth  ;  a  timioiu* 
of  moderate  size — the  less,  the  better ;  moveable  on  the 
breast  and  not  fixed  ;  \inbroken  healthy  skin  aroimd  it ; 
inadherent  to  the  skin  ;  the  absence  of  enlarged  axillaiy 
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glands.  These  conditions,  in  the  aggregate,  justify  the 
employment  of  the  knife  ;  but  in  cases  of  cancer  or  other 
forms  of  malignant  disease,  they  give  no  warrant  to  the 
surgeon  for  withholding  from  the  patient  the  convictions 
of  his  own  mind  as  to  its  probable  return,  within  a  term 
of  one,  two,  or  three  yeai-s.  Whether  this  communica- 
tion be  made  directly  to  the  patient,  or  indirectly  thi'ough 
her  friends,  will  depend  on  the  mental  character  of  the 
subject  of  the  operation. 

In  all  diseases  of  the  breast  of  a  non-malignant  nature,  Operation, 
all  that  is  reqtdred  to  be  done  is  to  remove  the  morbid 
growth.  The  size  of  the  external  incisions  should  be 
commensm-ate  with  that  of  the  disease,  and  if  occurring 
in  early  womanhood,  for  obvious  reasons,  the  nipple 
should  be  left  untouched.  A  single  incision  in  the  case 
of  a  small  tiunour  will  often  suffice  to  complete  the  sepa- 
ration, although,  as  a  general  rule,  two  are  of  course  re- 
quired. If  the  disease  prove  to  be  benign,  it  should  be 
dissected  out  from  the  mammary  substance  around,  to 
which  it  will  be  foimd  to  bo  connected  with  more  or  less 
density  of  tissue.  I  removed  an  enormous  mass  of  dis- 
ease by  a  single  incision,  from  the  breast  of  a  lady  aged 
forty,  dm-ing  last  year.  I  was  enabled  to  enucleate  the 
whole  mass,  leaving  the  breast  with  its  nipple  almost 
enthe.  The  disease  was  a  remarkably  fine  example  of 
the  sero-cystic  tmnom-,  so  ably  described  by  Sir  B.  Brodie. 

In  the  case  of  cancerous  disease  opinions  differ  in 
respect  to  the  necessity  of  extirpating  the  mammary  sub- 
stance around.  Many  sm-geons  of  experience  consider 
that  whenever  the  mammaiy-gland  is  the  seat  of  can- 
cerous growths,  however  small,  it  is  indispensable  to  the 
best  futm-e  prospect  of  the  patient  that  the  entire  gland 
be  removed  with  the  diseased  growth,  while  other  sur- 
geons are  content  with  the  free  removal  of  the  circum- 
jacent portion  of  the  gland  only.  I  am  inchned  to  adopt 
the  latter  com-se,  and  especially  when  the  breast  itself 
is  unusually  large.  When  of  small  size,  and  in  a  person 
of  advancmg  years,  the  excision  of  the  entire  gland  may 
be  deemed  an  element  of  safety.  Possibly  it  is  so.  Still 
it  cannot  be  denied  that  as  a  general  rule  the  first  mani- 
festation of  returning  disease  appears  in  the  integument, 
and  to  the  skin  and  subsequent  tissues  it  is  often  limited 
for  a  considerable  length  of  time. 
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The  excision  of  a  large  breast  often  entails  the  loss  of 
a  considerable  quantity  of  blood.  Loss  of  blood,  when 
large,  is  the  precursor  and  the  cause  of  local  inflammation, 
often  incorrectly  termed  erysipelas.  It  entails  constitu- 
tional fever,  and  severe  illness,  and  protracted  recovery. 
Every  care  should  be  taken  to  prevent  haemorrhage  by 
pressm-e  on  the  trunk  of  the  vessels,  and  by  secm-ing 
them  as  quickly  as  possible.  To  one  assistant  should  be 
consigned  the  charge  of  the  subclavian  artery,  which 
should  be  firmly  compressed  against  the  first  rib  from 
the  moment  at  which  hsemorrhage  appears  from  the 
thoracic  arteries.  The  repressive  influence  of  this  pres- 
sure on  the  bleeding,  varies  from  mechanical  causes  in 
different  persons.  In  some  persons  it  is  eminently 
successful.  The  external  incisions  may  be  made  in  any 
direction,  either  vertical,  oblique,  or  transverse.  It  is 
desh-able,  however  to  avoid  an  incision  carried  far  up- 
wards towards  the  clavicle,  if  possible.  The  lines  of 
incision  being  previously  determined,  may  be  boldly  and 
rapidly  made  down  to  the  pectoral  muscle ;  the  diseased 
growth  insulated  by  rapid  dissection,  and  removed.  If 
the  bleeding  be  considerable,  consequent  on  the  pressm-e 
on  the  subclavian  artery  being  inefficieutly  made,  a  thick 
mass  of  wet  lint  may  be  laid  on  the  wound  and  pressed 
by  the  hand  for  a  period  of  a  minute  or  two,  and  the 
arteries  then  carefully  tied  to  then-  smallest  size,  and  the 
edges  of  the  wound  brought  towards  each  other  by  good 
adhesive  plaster. 

The  local  management  of  the  wound  has  no  peculiarity 
to  distinguish  it  fi-om  other  wounds  of  equal  magnitude. 
For  constitutional  treatment,  I  refer  the  reader  to  the  chap- 
ter onthe"Aftertreatment  of  wounds,"  in  the  full  conviction 
that  the  successful  issue  of  the  case  depends  on  the  strict 
obsei'vance  of  the  important  principle  therein  advocated. 

We  have  the  various  foi-ms  of  hard  and  soft  cancer. 
Carcinoma,  though  more  fi-equently  ocQuiring  in  later 
life  may  appear  at  any  age,  but  is  generally  more  formid- 
able when,  presenting  itself  between  thirty  and  forty 
years  of  age,  it  assumes  the  character  of  soft  cancer. 
These  most  malignant  forms  of  the  disease,  rarely  attack 
the  female  breast,  which  is  the  subject  more  especially 
of  the  hard  scirrhous  growth  throughout  the  substance  of 
tlie  gland,  involving  the  skin,  or  otherwise. 
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The  hard  carcinomatous  tumoiu'  of  the  breast  more  Hard  carci- 
frequently  occui-s  above  forty- five  or  fifty ;  is  of  slow 
growth,  in  proportion  as  it  is  chronic  in  its  natiu-e ;  is 
generally  free  from  considerable  pain,  at  all  events  from 
the  lancinating  pain  assigned  to  it ;  is  well  defined  ; 
hard  in  textitre  ;  may  be  embedded  in  the  substance  of 
the  breast,  or  lie  on  its  sm-face  ;  has  a  tendency  to 
involve  the  skin  by  simple  adhesion,  and  when  placed 
near  the  nipple,  di-aws  it  inwards.  It  attacks  women  who 
have,  and  who  have  not  borne  childi'en.  The  axillary  glands 
are  most  hable  to  become  affected  in  this  form  of  disease. 

The  diffused  carcinoma  is  a  much  more  serious  disease 
than  the  above.    The  general  texture  of  a  part,  some-  Diffiised 
times  of  the  whole,  of  the  breast  is  involved.    The  swell- 
ing is  diffiised — the  breast  swells,  attended  by  shooting, 
irregular  pains  thi-oughout  its  substance.    It  may  occur 
at  an  earlier  period  of  life  than  ordinaiy  cancer,  and 
appear  even  during  lactation.    As  the  disease  advances, 
the  skin  becomes  involved,  participating  in  the  activity 
of  the  action  within,  by  exhibiting  blushes  of  discolora- 
tion, which  appear  in  patches  on  the  surface.     In  some 
cases,  these  patches  coalesce,  and  the  entire  skin  of  the 
breast  becomes  involved.     In  this  condition  the  whole 
organ  assumes  a  fii-m  and  incompressible  mass,  as  though 
cut  out  in  marble,  and  throughout  the  entire  stages  of 
advance  the  nipple  may  remain  prominent.    I  attended 
such  a  case,  which  was  seen  by  Su-  Benjamin  Brodie,  Mr. 
Travers,  and  Mr.  Aston  Key.     It  occurred  in  an  appa- 
rently healthy  lady  of  thu-ty-two  years  of  age,  and  made 
its  appearance  dm-ing  the  period  of  her  pregnancy,  and 
within  six  weeks  of  her  confinement.    The  skin  became 
involved  ;  the  whole  breast  assumed  a  marble  hardness ; 
and  then  the  other  breast  became  similarly  affected. 
An  operation  was  deemed  inadmissible  by  all  parties. 
She  died  within  six  months,  with  effusion  into  the  cavity 
of  the  chest,  in  confinnation  of  the  observation  of  Sir 
Benjamin  Brodie  on  this  subject. 

We  reject  operations  for  the  removal  of  tumours  of  Cases  for 
the  breast  that  arc  probably  malignant  in  character  ^east.°" " 
when  marked  by  constitutional  disturbance,  by  large 
size,  by  rapid  growth,  by  indefinite  outline,  and  by  con- 
siderable enlargement  of  the  axillaiy  glands      If  the 
disease,  has  advanced  to  the  ulcerative  stage,  it  is  an 
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additional  element  of  objection,  especially  if  the  exposed 
surface  of  the  tumoiu-  be  large,  and  the  secretion  from 
it  great.  In  defined  tumours  forming  in  the  substance 
of  the  breast  of  appai-ently  healthy  persons,  unaccom- 
panied by  enlarged  axillary  glands,  or  by  much  pain, 
of  slow  growth,  including  all  the  varieties  of  simple 
tumour,  and  even  in  that  of  the  chronic  form  of  cancer, 
Avhen  under  the  most  favovu-able  circumstances,  we  are, 
I  consider,  justified  in  operating.  Before  the  removal 
of  diseases  sujjposed  to  belong  to  the  malignant  class, 
it  is  the  duty  of  the  sm-geon  to  conceal  nothing  from 
the  patient  or  from  her  friends,  but  to  state  openly  the 
liability  of  tlie  disease  to  return.  The  motive  for  re- 
moval is  founded  on  the  supposed  probability  of  a  longer 
extension  of  life,  with  the  operation  than  without  it. 
But  even  this  is  a  question  in  many  cases  of  serious 
doubt,  and  I  can  only  enforce  the  necessity  of  the  most 
deliberate  reflection,  and  no  less  of  forbearance,  when  I 
assert  that  operations  for  diseases  of  the  female  breast 
become  less  and  less  frequent  in  proportion  to  the  age 
and  experience  of  the  operating  surgeon. 

A  question  has  been  canvassed,  founded  on  the  neces- 
sity of  removing  aU  or  a  portion  only  of  the  mammary 
gland,  in  true  scirrhous  disease  of  the  organ,  or  in  sus- 
pected cases  of  that  disease.  If  the  morbid  gi-owth  be 
insulated  and  moveable,  and  the  texture  of  the  gland 
around  be  unaltered,  if  the  tumour  be  small  in  size  and 
give  no  evidence  of  being  connected  or  identified  with 
the  otherwise  healthy  gland,  and  being  deeply  seated  is 
unconnected  to  the  skin,  it  does  not  appear  to  me  neces- 
saiy  or  desirable  to  remove  any  portion  of  the  gland, 
but  that  which  immediately  surrounds  it ;  at  the  same 
time  there  is  high  authority  for  the  opposite  practice. 
Even  if  it  be  identified  with  the  gland  immediately 
around,  but  still  leaving  the  organ  to  all  appearance 
otherwise  healthy,  I  do  not  think  any  important  object 
is  answered  by  the  removal  of  the  entu-e  gland,  pi-ovided 
the  operator  cuts  wide  of  the  disease.  In  cases  in  which 
the  removal  of  the  entire  breast  appears  requisite,  per- 
haps the  sounder  decision  would  be  one  unfavom-able  to 
the  operation  at  all. 

The  size  and  depth  of  the  tumour  being  ascertained, 
the  lines  of  incision  should  be  previously  calculated. 
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These  incisions  shoiUd  include  so  much  of  the  integument 
as  will  permit  of  the  ready  removal  of  the  tumom-,  and 
leave  sufl&cient  skin  behind  to  cover  at  least  the  larger 
part  of  the  wound.  The  direction  of  the  lines  of  incision 
will  depend  on  the  position  and  form  of  the  tmnour,  nor 
is  one  direction  much  preferable  to  the  other  ;  it  may- 
be made  oblique,  vertical,  and  transverse.  The  chief 
gi-oimd  of  preference  relates  to  the  facility  of  dressing 
hereafter.  If  the  nipple  be  not  involved  in  a  case 
occurring  in  early  womanhood,  I  see  no  justification  for 
its  removal.  The  arm  should  be  moderately  extended, 
unless  by  being  brought  to  the  side  it  enables  the 
operator  to  grasp  the  tumom-  in  his  hand,  and  draw  it 
off  the  pectoral  muscle.  It  is  of  no  importance  which 
incision  be  fii'st  made,  whether  the  upper  or  the  lower, 
the  inner  or  the  outer.  The  rule  formerly  prevailed, 
giving  priority  to  the  lower,  lest  the  flow  of  blood  from 
the  upper  should  obscure  the  line  of  the  lower  incision ; 
but  this  is  not  an  operation  of  dissection. 

The  kjiife  employed  shoidd  be  a  large  and  strong  Knife, 
scalpel,  with  a  thick  and  firm  handle.  The  first  incision 
in  most  cases  should  be  carried  at  once  thz'ough  the 
gland,  nearly  down  to  the  pectoral  muscle,  on  one  side 
of  the  tumom-,  and  the  second,  beginning  at  the  point 
of  junction  above,  should  sweep  round  on  the  opposite 
side.  The  tumom-  shovdd  be  grasped  firmly  by  the  hand, 
and  detached  from  the  muscle  along  its  base  by  a  few 
strokes  of  the  knife.  The  entu-e  operation  does  not 
require  more  than  a  mimite,  and  may  often  be  performed 
in  less.  There  is  no  excuse  for  cutting  deeply  into  the 
pectoral  muscle,  when  the  tumour  is  moveable  upon  it ; 
when  adherent,  the  sm-face  of  the  muscle  should  be 
removed  to  the  full  extent  of  the  adhesion. 

The  old  operation,  which  consisted  in  the  elaborate  Time  occu 
dissection  of  a  tumour  of  the  breast,  on  which  occasions 
half  an  hour  or  longer  time  was  required  to  complete  it, 
18  all  but  exploded,  and  with  great  reason.  I  have 
kaovm  one  hour  and  three-quarters  devoted  to  a  single 
operation  for  the  removal  of  a  common  tumom-  of  the 
breast.  The  wound  should  be  rendered  entirely  free  from 
bleeding  before  its  sides  are  brought  too-ether  These 
may  be  united  partly  by  suture  and  partly  by  plaster, 
and  a  compress  of  cotton  wool  will  complete  the  operation. 
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CHAPTEE  XIX. 

ON  BURSiE  AND  GANGLIONS. 

BuRSiE  ai-e  either  natural  or  adventitious.  lu  many  or 
most  of  the  sahent  points  of  the  body,  in  the  neighboui- 
hood  of  "which  the  skin  is  connected  to  bone  beneath,  by 
means  of  ceUular  tissue  of  a  pecuharly  loose  texture,  the 
frequent  apphcation  of  an  irritating  cause,  such  as  fi-iction 
from  a  weight  moving  upon  it,  has  the  power  to  convert 
the  cellular  tissue  into  a  cyst,  having  all  the  characters 
of  a  natural  bm-sa.  These  fonnations  are  occasionally 
found  in  persons  engaged  in  caiTying  weights,  to  occupy 
the  whole  line  of  the  spine  of  the  scapula  and  the 
acromion  process  ;  and,  indeed,  many  of  these  affec- 
tions are  adventitious  that  ai'e  classed,  as  I  beheve 
erroneously,  among  the  natm-al  bursse.  On  the  same 
principle  we  have  the  frequent  development  of  one 
or  more  cysts  along  the  line  of  tendons,  whether  on 
the  back  of  the  wrist  or  hand,  or  on  the  dorsum  of  the 
foot. 

These  swellings  are  both  imsightly  and  inconvenient ; 
moreover,  they  are  often  a  soiu'ce  of  pain  and  of  obstruc- 
tion to  the  free  action  of  the  part  with  which  they  ai'e 
connected,  and  the  necessity  for  theu-  removal  requires 
the  aid  of  operative  sm-gery.  Bursal  sacs  have  long 
possessed  the  repute  of  great  imtabUity.  The  records 
of  surgery  point  to  this  fact,  and  have  impressed  the 
minds  of  modem  surgeons  with  feai-  from  violence 
done  to  them.  How  far  this  apprehension  be  well  or  Ul 
founded,  is,  I  think,  a  question  not  finally  disposed  of 
by  the  authority  of  the  profession.  When  we  consider 
the  compai'ative  infrequency  of  the  resort  to  operative 
surgery  dm-ing  the  last  century,  from  which  period 
the  principle  I  allude  to  may  be  dated,  when  dictated  by 
our  obedience  to  venerable  authority,  the  tendency  iu 
the  mind  to  mistake  age  for  experience,  and  to  attach 
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an  importance  to  the  impressions  of  oiu-  early  life ; 
may  we  not  reasonably  pause  and  suggest  this  ques- 
tion, like  many  others  which  have  descended  from 
our  fathers,  viz.,  whether  the  reputed  irritability 
of  bm-sse  is  quite  as  great  as  it  has  been  repre- 
sented 1 

My  impression  is,  that  we  have  adopted  the  feai'S  of 
the  old  school  of  sm-gery,  forgetful  of  our  own  enlarged 
powers  of  treatment  and  om-  improved  knowledge  of 
the  economy  of  the  body.  I  have  seen  sufiicient  to 
enable  me  to  bear  testimony  to  great  severity  of 
symptoms  attendant  on  an  irritated  bm'sa  ;  but  I  have 
not  seen,  under  opportimities  as  extensive  as  fall  to 
the  lot  of  most  men,  evidence  of  that  peculiar  liabi- 
lity to  inflammation  and  its  consequences,  sufficient  to 
justify  the  traditional  susceptibility  furnished  by  the 
histoiy  of  the  past ;  nor  have  I  seen  its  occun-ence 
with  such  frequency  as  to  impress  my  mind  with  the 
conviction  of  the  greater  tendency  of  bursfe  to  inflam- 
mation than  any  other  simple  texture ;  though  I  am 
ready  to  acknowledge,  that  when  a  bursa  is  highly 
inflamed,  its  actions  are  often  more  than  ordinarily 
violent. 

The  commvmication  of  hmsse  with   a   neighbouring  Communi- 
jomt,  is  an  occasional,  but  not  so  frequent  occiurence,  ?^^^'^  ^'''"^ 
as  supposed.     We  have  such  an  instance  in  the  bursa  ^' 
underneath  the  siibscapularis  muscle  opening  into  the 
shoulder-joint,    and   it  is   almost   the    only  example 
found    m   the   healthy   body.      Certainly  the  bursse 
tmder  the  psoas  and  semi-membranosus  muscles  do  not 
often  communicate  with  their  respective  joints.  The 
smaU  sacs  found  on  the  hne  of  superficial  tendons, 
and  known  under  the  name  of  ganglions,  I  shall  consider 
separately. 

The  most  common  form  of  this  disease  requiring  Form,  size 
treatment  is  that  on  the  patella,  and  known  under 
the  name  of  the  housemaid's  bursa.  It  is  caused  by 
kneelmg  and  is,  I  beheve,  more  fi-equently  an  adven- 
titious than  a  natui-al  formation.  It  assumes,  when 
diseased,  the  form  of  a  rounded  swelling,  vaiTing  in 
size  from  that  of  a  walnut  to  that  of  an  orange, 
and  18  exceedingly  inconvenient  ■  from  its  locality,  and 
18  often,  though  not  veiy  generally,  found  on  both 
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patellee.  The  accompanying  sketch  shows  the  enoimous 
size  it  may  sometimes  attain.  The  skin  covering  them 
is  pale,  and  the  tumonr  underneath  may  present  any 
dea-  ree  of  density,  from  that  of  a 
soft  fluctuating  cyst,  to  a  firm  fleshy 
substance.  In  the  first  case,  the 
contents  of  the  sac  are  serous  ;  in 
the  second,  the  diseased  actions 
appear  to  have  expended  themselves 
in  the  heaping  nj)  of  a  thick,  dense, 
fibroids  wall,  smToimding  an  exceed- 
ingly small  fissure-like  cavity  in  the 
centre,  which  is  generally  empty  of 
fluid. 

These  tumours  have  sustained  a 
tolerably  long  contention  against 
treatment  by  leeches,  blisters  with- 
out number,  and  liniments  in  every 
variety,  and  will  be  generally  foimd 
to  have  come  off"  victorious  in  the 
struggle.  Excision  has  been  resorted 
to,  from  the  efi'ects  of  which  I  once  traced  the  body  of 
a  poor  girl  into  the  dead-house.  It  was  an  operation 
of  expediency.  (See  Introductory  Chapter.)  I  may  assert 
with  truth  that  I  have  treated  at  least  a  hundi-ed  cases 
with  success,  and  generally  without  being  attended  with 
the  loss  of  more  than  a  few  daj'^s'  work  to  the  subject  of 
the  operation. 

The  principle  of  this  treatment  consists  in  promoting 
suppm-ative  action  in  the  sac,  and  of  converting  the  toi-pid 
growth  into  an  abscess.  This  is  effected  by  passing  a 
single  full-sized  thi-ead  by  means  of  a  straight  needle 
thi'ough  the  body  of  the  tumour,  and  thi'ough  the  cavity 
in  its  centre,  if  the  tumour  belong  to  the  hai'd  and  most 
chronic  fonns.  My  directions,  when  given  to  hospital 
dressers,  are  to  require  the  thread  to  be  withdrawn  at 
any  time,  should  positive  pain  or  inflammation  arise. 
The  general  average  of  time  requisite  is  about  four  or 
five  days,  when  a  blush  of  inflammation  appears  about 
the  orifices  of  the  thread.  If  the  thread  be  allowed  to 
i-emain  more  than  a  day  or  two  after  this  period,  if  the 
instructions  be  neglected,  or  the  patient  indulge  in 
violent  exercise  or  active  motion,  the  inflammation  wiU 
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extend  and  assume  the  character  of  eiysijielas,  and  an 
attack  of  illness  is  inevitable. 

Unless  the  patient  be  seen  each  day,  the  order  to 
remove  the  threads  on  the  occun-ence  of  pain,  &c.,  should 
be  imperative.  This  application  converts  the  fluid  con-  Converted 
tainiug  cyst  early,  and  the  hard,  and  more  solid  tumoui-  ^"^^^^^^^ 
somewhat  later,  into  an  abscess.  The  abscess  is  opened, 
or  biu-sts  if  neglected,  and  the  cavity  and  substance 
altogether  are  obliterated. 

The  same  treatment  may  be  applied  to  bursae  on  the 
olecranon,  and  in  any  part  of  the  body  in  -which  the 
disease  is  placed  immediately  underneath  the  skin. 

A  large  bursa  is  found  under  the  insertion  of  the  semi- 
membranosus muscle.  Wlien  the  knee  is  bent,  the 
tiunour  rolls  under  the  tendon,  which  conceals  it  from 
observation.  On  this  account  it  has  been  supposed  that 
its  fluid  contents  passed  into  the  knee-joint.  When  the 
knee  is  straightened,  the  tumoui*  stands  out  prominent 
and  hai'd.  I  have  known  this  biu-sa  to  contain  from, 
twelve  to  fifteen  ounces  of  fluid.  In  passing  a  thread 
through  this  and  similar  sacs  of  large  size,  I  should  keep 
the  patient  at  rest  in  the  horizontal  postm-e,  and  with- 
draw the  thread  early. 


GANGLIONS. 

These  small  sacs  form  about  the  back  of  the  wrist  and 
fore-ai-m,  and  also  on  the  foot  and  about  the  ankle-joint. 
I  have  seen  two  cases  lately  of  the  same  disease  occun-ing 
at  the  root  of  the  thirnib,  by  which  the  radial  arteiy  was 
raised,  and  supposed  to  be  aneimsmal. 

The  common  practice  is  to  break  the  sac  with  a  blow 
from  the  back  of  a  book.  Unfortunately  the  operation  is 
often  unsuccessful  both  at  the  moment,  and  in  futm-e. 
The  blow  is  struck,  causing  severe  paiu,  and  the  sac  ia 
tmbroken  and  even  when  broken  and  the  fluid  contents 
infiltrated  mto  the  cellular  tissue,  the  sac  often  heals  and 
the  disease  continues  its  career  of  annoyance  as  before. 
I  have  rarely,  though  I  have  occasionally,  failed  to  cure  Treatment 
ganglions,  when  placed  immediately  underneath  the  skin, 
by  makmg  a  sunple  puncture  with  a  fine  lancet.  Tho 
lancet  employed,  which  should  bo  somcwliat  beyond 
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the  ordinary  breadth  in  the  shoulder,  and  short  in  the 
cutting  edge,  is  jmssed  slowly  to  the  bottom  of  the  cyst, 
and  then  tiu-ned  a  little  in  the  fingers,  to  dilate  the 
wound.  The  opening  must  be  sufficiently  large  to  allow 
of  the  escape  of  every  drop  of  the  albuminous  fluid 
contained  within  it. 

The  sac  is  then  to  be  firmly  compressed  by  plaster 
drawn  tightly  over  a  small  pledget  of  lint,  and  a  roUer 
applied,  and  in  two  days  the  disease  is  cured.  If  any  of 
the  contents  remain  in  the  sac,  the  sides  cannot  be 
brought  into  contact,  and  the  disease  will  retm-n.  If  the 
punctm-e  fail  the  first  time,  I  have  found  it  generally  fail 
the  second.  Under  such  cu'cmnstances  I  have  recom'se  to 
the  thread,  and  should  this  be  unsuccessfnl,  we  have  no 
alternative,  but  tliat  of  laying  the  sac  entu-ely  open  or  of 
removing  it  altogether. 

It  is  only  recently  that  I  have  obtained  some  ex- 
planation of  the  cause  of  faihu-e  of  the  operation  by 
puncture  in  destroying  the  ganglion  of  the  wi-ist,  or 
elsewhere.  In  the  early  stages  of  the  disease,  the  sac 
is  placed  upon  the  tendon,  and  limited  to  the  tissue 
burrows  lying  between  it  and  the  skin  above.  But  later  in  its 
dous.  progress,  and  particulai-ly  after  the  resort  to  pressm-e, 
the  sac  extends  around,  and  beneath  the  tendon  to  its 
under  siu-face.  If  the  sac  has  thus  extended  itself,  it  is 
exceedingly  difficult  to  evacuate  its  contents  by  the 
pressure  of  the  finger ;  a  few  drops  may  yet  remain  to 
separate  the  walls  ft'om  each  other.  If  such  a  tvunom-  be 
evacuated,  it  is  almost  impossible  to  retain  the  opposing 
surfaces  in  such  apposition  as  will  iusm-e  obliteration. 
The  slightest  movement  of  the  hand  and  fingera  de- 
taches the  surfaces  from  each  other,  and  the  disease 
i-etums.  If  it  were  practicable  to  avert  this  liabUity, 
to  place  the  hand  in  a  splint,  and  to  make  very  con- 
siderable and  very  inconvenient  pressm-e  on  the  sac,  I 
imagine  the  end  would  be  obtained.  "\\lien,  having 
otherwise  failed,  we  resort  to  the  expedient  of  removing 
the  cyst  by  the  knife,  care  must  be  taken  not  to  dissect 
the  exposed  tendon  unnecessarily,  otherwise  peimanent 
adhesion  between  the  tendon  and  the  skin  will  follow. 
Bursa  under  Collections  of  fluid  occasionally  occur  in  the  bursse 
mcnt.'^  ''^'^  placed  between  the  flexor  tendons  of  the  wi'ist  and  the 
anterior  annular  or  carpal  ligament.    The  loose  textm-e 
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of  the  walls  of  this  cavity  pei-mits  great  distension  of  the 
sac,  which  enlarges  upwards  above  the  carpus  and  down- 
wards into  the  palm.  Fluctuation  is  perceptible  in  both 
situations,  and  the  communication  between  the  two  is 
sufficiently  distinct  on  pressure.  These  collections  often 
contain  a  large  quantity  of  bodies  resembling  small 
melon-seeds,  the  presence  of  which  would  alone  preclude 
the  hope  of  benefit  from  the  introduction  of  the  thread, 
although  other  reasons  might  be  assigned  for  the  rejec- 
tion of  this  remedy.  In  some  cases  the  sac  is  enlarged 
in  the  direction  of  the  ball  of  the  thumb,  and  fluctuation 
may  be  felt  as  far  back  as  the  first  dorsal  interosseous 
muscle.  The  attempt  to  cm*e  this  often  intractable 
malady  should  consist  in  a  fi-ee  puncture,  made  above 
the  wrist.  The  contents  carefully  and  entu'cly  evacuated, 
and  the  hand  boimd  up  fimily  by  the  aid  of  plaster  tightly 
drawn  over  a  thick  pad  of  lint,  and  retained  with  more 
or  less  pressm-e  for  a  week  or  ten  days,  the  most  perfect 
rest  being  at  the  same  time  strictly  enforced  on  the 
patient,  inasmuch  as  the  slightest  movement  of  the  fingera 
may  prove  fatal  to  recoveiy.  Should  the  disease  retm-n, 
the  sac  on  second  operation  may  be  injected  with  a  weak 
lotion  of  tincture  of  iodine.  When  all  other  measures 
fail,  the  sac  may  be  laid  open  by  a  fi-ee  incision  made 
above  the  wrist,  but  it  is  not  necessary  to  expose  the 
entire  cavity.  If  an  opening  of  an  inch  or  more  in  length  Free  inci- 
be  made,  and  the  contents  pressed  out,  a  piece  of  lint  may 
be  introduced  into  it,  by  the  presence  of  which  suppura- 
tion will  be  established,  and  the  cavity  will  be  ultimately 
obliterated.  The  incision  should  be  made  above  the  carpus, 
and  at  the  most  prominent  part  of  the  swelHng. 

Mr.  Savory  has  lately  treated  with  success  the  pro- 
tracted case  of  our  porter  belonging  to  the  Anatomical 
•theatre,  who  has  suffered  fi-om  this  malady  for  many 
years.  The  treatment  consisted  in  the  continued  applica- 
tion of  a  poultice  made  of  the  scraped  root  of  the  common 
black  briony  [Brionm  dwica),  followed,  when  the  sac 
no  longer  gave  evidence  of  any  fluid  within,  by  infrications 
of  camphorated  mercurial  ointment  and  starched  rollers. 
At  the  expiration  of  some  twelve  months  it  would 
appear  that  the  contents  of  the  sac  have  become  absorbed. 
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CHAPTER  XX. 

OPERATIONS  ON  THE  CRANIUM  FOR  DEPRESSED  BONE. 

When  a  cranial  bone  is  depressed,  and  requires  eleva- 
tion by  the  siu-geon,  with  a  view  to  obviate  the 
consequences  of  certain  symptoms  indicating  pressm-e  on 
the  brain,  we  have  occasional  recoiu'se  to  the  nse  of  the 
trephine.  To  the  modern  improvement  in  mechanics 
may  probably  be  attributed  the  rai-eness  of  these  cases  of 
fractiu'e,  that  formerly  were  so  abimdant  in  om-  London 
Hospitals.  We  resort  to  the  trephine  in  cases  of  depressed 
bone,  attended  by  symptoms  of  compression  of  the  brain, 
and  occasionally,  the  depression  of  bone  being  very 
considerable,  without  symptoms.  It  is  also  employed 
for  the  purpose  of  exposing  the  membranes  of  the  brain 
under  various  circumstances  of  suspicion  of  the  presence 
on  or  luider  the  dm-a  mater,  of  either  extravasated  blood 
or  matter.  An  instrament  often  resorted  to  is  a  small 
saw,  first  employed  by  Mr.  Hey,  of  Leeds,  and  bearing 
his  name,  and  of  which  there  are  varioiis  modifications 
of  form  and  size  far  more  convenient  and  more  efl&cient 
than  the  old  circular  saw.  The  operating  surgeon  should 
possess  several.  They  will  be  found  seiwiceable  not  only 
in  reference  to  injm-ies  of  the  cranial  bones,  but  also  to 
operations  on  bony  structiu-es  in  other  parts  of  the 
body. 

~'  '    on  which   the   employment  of  these 

elevating  depressed  cranial  bone  is 
presence  of  symptoms  of  compressed 
an  accident.  Without  the  accident, 
always  ascertainable,  we  have  no  ground  for  the  sus- 
picion of  depressed  bone.  After  an  accident,  with  the 
usual  symptoms  of  loss  of  sensibility,  moi'e  or  less 
stei-tor  of  the  respiration,  a  laboming  pulse,  a  pupil 
deviating  from  its  natural  size,  but  general^  inclined  in 
the  direction  of  enlargement,  we  are  required  to  cut 
down  and  expose  the  bone. 


The  grounds 
instruments  for 
j)laced,  are  the 
brain  following 
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The  necessity  for  the  interference  of  opei-ative  surgery 
is  differently  estimated  by  different  authorities.  We 
may  have  symptoms  without  fracture,  and  fractiu-e  with- 
out symptoms.  Mr.  Abernethy  and  Su-  Astley  Cooper 
justify  the  refusal  to  operate  on  the  bone,  almost  to  euce. 
whatever  degree  depi-essed,  provided  the  depression  be 
unattended  by  the  above  symptoms.  On  the  other  hand, 
Ml".  Pott  and  his  predecessors  consider  the  presence  of 
depressed  bone,  although  unattended  by  symptoms  of 
compression  of  the  brain,  to  be  a  full  justification  for 
interference,  and  in  this  view  Mr.  Guthrie  concurs, 
beheving  that,  although  the  evidence  of  injury  to  that 
organ  be  not  manifest  at  the  time,  yet  that  the  evil  is 
only  masked  for  the  moment,  to  appear  in  a  more 
formidable  character  hereafter. 

The  part  is  often  readily  discovered  by  the  presence  of 
ecchymosis,  or  by  other  indications  that  are  unequivocal, 
and  thi-ough  which  an  incision  may  be  made  in  any 
direction.  If  through  the  temporal  muscle,  the  muscle 
must  be  sacrificed  by  cutting  across  its  fibres,  if  neces- 
saiy  ;  the  value  of  the  muscle  is  as  nothing  compared  to 
the  m-gency  of  the  case,  though  the  old  authorities 
appeared  to  have  thought  otherwise.  The  temporal  artery 
should  be  avoided,  if  possible  ;  but  eveiy  supra-cranial 
structiu-e  must  be  sacrificed  to  the  necessary  exposure  of 
the  bone.  When  exposed,  the  line  of  fracture  should 
be  followed  to  an  extent  sufficient  to  command  it  with 
facihty.  This  may  be  effected  by  a  second  incision  at 
any  angle  with  the  first.  When  the  bone  is  fully 
exposed,  and  the  introduction  of  the  elevator  is  prevented 
by  the  wedgmg  ua  of  the  bone,  a  portion  of  the  ad- 
jacent bone  must  be  removed,  for  the  purpose  of 
making  room  for  its  introduction.  This  will  be  best 
effected  by  a  short  saw,  either  by  that  invented  by  Mr. 
Hey,  or  by  some  modification  of  it. 

In  the  operation  of  the  trephine  a  small  but  strong  in-  Trophminer. 
stmment  should  be  selected,  and  especially  so  for  pm-iTOses 
of  mere  exploration.  When  employed  for  that  of  raising- 
depressed  bone,  the  circle  is  so  applied  as  to  cut  into  the 
fissiu-e  foi-med  by  the  fracture.  The  centre  pin  should  pro- 
ject beyond  the  Ime  of  the  saw  to  the  extent  of  about  two 
hues,  and  a  hole  bored  in  the  bone  at  the  distance  of  the 
semi-diametcr  of  the  instrument  from  tlic  fissiu-c,  or  if 
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the  bone  be  much  depi-essed  below  the  surrounding  level, 
a  segment  only  of  the  ch-cle  may  be  removed.  The 
office  of  the  centre  pin  is  that  of  steadying  the  trephme 
on  the  bone  until  the  gi-oove  is  sufficiently  deep  to  retain 
the  saw  in  its  position. 

In  the  rotatory  movements  of  the  instrument  care 
should  be  taken  that  it  be  held  quite  vertically  to  the 
plane  of  the  bone,  and  when  in  action  that  the  saw  be 
made  to  bite  the  bone  both  in  the  movements  of  pro- 
nation and  supination,  otherwise  the  gi'oove  will  become 
imperfect  and  imequal  in  its  depth.  When  sufficient 
depth  has  been  obtained,  the  centre  pin  may  be  with- 
drawn, and  the  operation  of  dividing  the  bone  may 
pi-oceed.  The  movements  of  the  hand  should  be  slow, 
fimi,  and  steady.  As  the  groove  becomes  deeper,  it 
should  be  examined  frequently  by  the  aid  of  a  probe, 
and  when  we  have  reason  to  believe  that  we  have 
penetrated  fully  beyond  the  diploe,  we  should  employ  an 
Elevator  elevator,  and  endeavour  to  detach  the  central  portion, 
a™ veroftho  ^^^^"o  ^  lever  of  the  first  kind.  It  is  not  advisable 
first  kind,  to  complete  its  removal  by  the  saw,  but  rather  to  rely 
on  frequent  examination  with  the  probe  on  the  use  of  the 
elevator  as  a  safeguard  against  injmy  to  the  dm-a  mater. 
When  the  bone  is  removed,  the  elevator  is  introduced  into 
the  fissm'e,  and  the  depressed  bone  raised,  by  making 
a  fulcrum  of  the  adjacent  sound  bone,  or  of  the  hand. 
It  is  advisable  to  restore  the  integiunent  to  the  wound 
if  possible.* 

RHINOPLASTIC  OPERATION. 

We  are  sometimes  called  on  to  remedy  the  distressing 
defonnity  occasioned  by  the  partial  or  total  loss  of  the 
nose,  whether  from  disease  or  accident,  by  the  operation 
of  rhinoplasm.  When  the  nose  is  entirely  destroyed, 
the  openings  of  the  meatus  are  completely  exposed,  con- 
veying a  most  offensive  expression  to  the  observer,  which 
the  resources  of  ai-t  alone  can  remedy,  or  at  least 
ameliorate.    No  condition  of  face  can  jjerhaps  be  more 

*  The  late  Mr.  Mitchell,  of  Redruth,  operated  with  the  trephine  ou 
nearly  200  patients.  Mr.  Mitchell  considered  the  operation  to  be 
comparatively  free  from  danger. 
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repulsive  than  that  in  which  the  eye  at  once  penetrates, 
the  commonly  hidden  organisation  of  the  nose  and 
fauces,  except,  perhaps,  that  compoimd  of  evils  which 
results  from  a  total  failure  of  the  attempt  to  remedy  it. 
And  such  is  usually  the  consequence  of  a  first  ill-planned, 
unstudied  operation,  which  has  for  its  object  the  imita- 
tion by  art  of  the  form  and  outline  of  the  natural  organ. 
There  is  no  operation  in  sm-geiy  that  requires  more  operation 
calculation  and  careful  study  than  this.  The  surgeon  j^^g^eii"^ 
should  pay  many  visits  to  his  patient  for  this  express  planned, 
pm-pose.  No  execution  can  be  satisfactory,  the  design 
of  which  is  imperfect.  It  exhibits  the  height  of  ignorance 
of  the  Taliacotian  art,  for  a  man  to  take  the  knife  in  his 
hand  with  the  intention  of  supplying  so  serious  a  loss  as 
the  human  nose,  who  has  not  planned  his  operation  in 
all  its  points  with  the  utmost  precision,  and  determined 
on  the  minutest  detail.  Without  such  care  failure  is 
certain,  and  the  result  inevitable  ;  the  patient  is  disap- 
pointed, and  with  reason,  and  the  surgeon  is  stigmatised 
as  worse  than  ineffective. 

The  nose  is  partly  bony  and  partly  cartilaginous.  The  structure, 
lower  half,  or  rather  more  than  half,  is  composed  of 
several  portions  of  cartilage,  two  of  which  form  the 
outline  of  each  nosti-il,  and  two  above,  the  alse  ;  a  fifth 
cartilage  forms  the  lower  and  anterior  part  of  the  septum 
nasi,  and  the  lower  edge  of  the  septum  is  called  the 
columna. 

The  disease  to  which  the  destraction  of  the  nose  may 
be  usually  assigned,  is  lupus,  which  having  involved  the 
cartilaginous  structure,  leaves  the  bone  untouched.  Occa- 
sionally the  ossa  nasi  are  also  destroyed  ;  and  I  believe 
we  may  then  often  infer  that  such  a  patient  has  employed 
mercury  largely,  for  supposed  syphilitic  or  venereal 
disease.  If  the  bones  be  entire,  the  operation  is  more 
likely  to  be  a  successful  one.  If  the  bones  be  destroyed, 
the  condition  of  the  patient  precludes  the  resort  to  the 
best  operation,  and  the  result  is  far  less  promising,  from 
the  loss  of  the  arch  on  wliich  the  superstructm-e  is  laid. 

Ihe  rhinoplastic  operation  should  be  solicited  by,  and 
not  forced  or  even  urged,  on  a  patient.  Without  the 
employment  of  chlorofonn  its  performance  is  attended 
with  great  pain,  which  should  be  duly  represented  to 
the  person,  as  likewise  the  duration  of  the  operation, 
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■which  is  necessarily  a  very  protracted  one.  No  attempt 
should  be  made  imtil  all  disease  has  ceased  for  some 
months.  And  yet,  on  the  other  hand,  I  made  a  nose  for 
a  yoimg  woman  having  the  last  vestiges  of  lupus  still 
hanging  about  her  face,  and  the  case  tmiied  out  excel- 
lently well,  so  well,  indeed,  that  Sir  Astley  Cooper  told 
me  it  was  the  best  nose  he  had  ever  seen. 

Before  proceeding  to  the  operation,  the  dimensions  of 
the  required  organ  shoiUd  be  carefully  made  in  card  or 
Si^'foro™  P^per-  The  new  material  is  taken  from  the  forehead, 
head.  and  connected  on  the  root  of  the  nasal  bones  by  a  naiTow 
stalk-like  process.  When  the  flap  of  integument  is 
insulated,  this  stalk  is  twisted,  so  as  to  enable  the  part 
to  be  brought  down  vertically.  The  integimient  should 
be  removed  longitudinally  from  either  lialf  of  the  fore- 
head, running  out  towards  the  temple,  iu  order  to  render 
the  twist  as  inconsiderable  as  possible  ;  and  when  the 
admeasm-ement  is  completed,  at  least  a  quarter  of  an 
inch  on  all  sides  should  be  allowed  for  the  contraction  of 
the  skin.  In  fact  the  flap  can  hardly  be  made  too 
large  ;  and  it  is  surprising  how  slight  a  stalk  is  requisite 
to  cany  on  the  circulation.  When  the  card  has  been 
fitted  over  the  meatus,  it  slioidd  be  laid  out  on  the  fore-^ 
head,  and  all  its  dimensions  extended  and  mai-ked  iu  ink. 
The  part  that  is  to  i-epresent  the  cokmiua,  should  be 
veiy  loroad,  probably  more  than  half  an  inch. 
Operation.  The  operation,  which  is  performed  nearly  in  the  hori- 
zontal position,  is  commenced  by  pai-ing  the  mai-gin 
around  the  nose  pretty  freely,  in  order  that  the  exposed 
edge  should  be  sufficiently  large  to  receive  the  coitc- 
sponding  margin  of  the  new  integument,  and  the  skin 
on  the  lower  surface  of  the  ossa  nasi  should  be  entirely 
removed  by  the  knife.  When  this  stage  of  the  operation 
is  completed,  a  deep  incision  shoiild  be  made  along  the 
inked  line  on  the  forehead,  slowly  and  cautiously,  for 
one  slip  of  the  kuife  may  render  the  whole  operation 
nugatory.  The  lower  edge  of  the  incision  will  pass 
across  the  fibres  of  the  corrugator  supercilii,  which  muscle 
may  be  detached  with  the  integument.  If  the  kuife  be 
so  held  as  to  slope  a  little  inwards,  it  will  give  an  acute 
angle  to  the  cutaneous  surface  of  the  flap,  by  means  of 
which  the  two  surfaces  may  be  adjusted  with  more  precision 
as  regards  the  contiuuity  of  sm-face.    When  the  flap  is 
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detached  in  eveiy  part  except  at  the  stalk,  which  of 
coiirse  is  most  carefully  presei-ved  from  injiuy  the  woimd 
should  be  left  to  bleed,  and  no  attempt  made  to  adapt 
the  sm-face  nntil  the  bleeding  has  entirely  ceased.  Before 


leaving  the  flap,  it  is  better  to  scoop  out  a  little  of  the  Columna. 
substance  along  the  central  line  of  the  columna,  in  order 
that,  by  being  hereafter  compressed,  it  may  fold  together, 
and  resemble  as  much  as  possible  the  original  structm-e. 
When  brought  down,  the  columna  should  be  first  united  ^^-J^gt^j^' 
to  the  raw  sm-face  made  for  its  reception.     There  is " 
some  difficulty  in  applying  the  suture  in  this  situation, 
from  the  density  of  the  structiu-e  forming  the  base  of 
the  nose.    For  this  pmipose,  a  much-curved  needle  should 
be  employed,  which  should  embrace  a  considerable  piece 
of  the  cartilage.    It  may  be  advisable  to  employ  two 
sutures,  instead  of  one.    The  sides  arc  then  first  united 
by  about  three  good-sized  sutures,  and  tlie  intervals  as 
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exactly  adjusted  as  possible,  by  the  aid  of  six,  eight,  or 
ten  of  the  finest  sutm-es  that  can  be  employed.  The 
nostrils  should  be  elevated  by  means  of  pieces  of  cork 
and  cotton-wool,  and  general  pressure  of  moderate  force 
made  laterally  with  the  same  material,  and  a  bandage  ; 
care  being  taken  to  prevent  all  pressure  on  the  dorsum. 
The  wound  on  the  forehead  should  be  drawn  together 
with  good  plaster.  At  the  expiration  of  about  a  month, 
or  as  soon  as  the  new  parts  have  firmly  united,  the 
lump  always  caused  by  the  twisting  of  the  stalk  should 
be  pared  away,  and  the  knife  applied  to  remedy  any 
positive  deformity  in  the  line  of  the  cicatrix.  I  have 
done  this  operation  many  times,  and,  except  on  the  first 
occasion,  with  some  success.  In  two  cases  the  deformity 
was  so  completely  removed,  that  even  the  companions  of 
the  individuals  never  suspected  that  they  had  been  the 
subject  of  operation  ;  and  this  success  I  attribute  to  care 
and  deliberation  in  the  performance,  and  to  the  exact 
sutures  adjustment  of  the  edges  of  the  wound,  by  means  of  the 
finest  needle  that  I  could  have  made,  compatible  with 
sufl&cient  strength  to  resist  the  force  requisite  to  penetrate 
the  skin  and  cellular  tissue. 
Shrinking  It  will  Occasionally  happen,  after  some  days  from  that 
structure,  of  the  operation,  that  the  new  structure  begins  to  lessen 
in  size,  and  continues  to  diminish,  tiU  it  becomes  almost 
absorbed.  My  experience  in  nose  making,  though  not 
small,  is  not  sufficiently  gi-eat  to  enable  me  to  explain 
this  fact,  whether  owing  to  the  small  size  of  the  stalk, 
or  to  the  want  of  general  activity  in  the  circulation — ^but 
such  is  the  case. 

I  had  at  one  time  two  cases  of  rhinoplastic  operation 
in  St.  Bartholomew's  Hospital,  a  young  man  and  woman. 
They  occupied  two  opposite  wards  on  the  same  floor ; 
became  much  interested  in  each  other's  case,  and  exhi- 
bited some  sentimentalities,  which  led  to  an  offer  of  mai-- 
riage  by  the  man.  The  girl  had  undergone  the  operation 
with  success — the  issue  of  the  man's  case  was  prospective. 
The  girl  did  me  the  honour  to  make  me  her  confidant, 
and  to  ask  my  advice.  I  told  her  to  wait  the  result  of 
the  operation  on  the  other  case.  She  did  so ;  and 
finding  the  new  structure  to  have  undergone  the  change 
I  have  alluded  to,  she  declined  further  intimacy. 

In  cases  in  which  the  ossa  nasi  are  destroyed,  the 
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operation  consists  in  bringing  to  the  mesial  line  two  Two  lateral 
lateral  flaps  made  from  the  side  of  the  nose  upon  the 
cheek.  The  calculations  in  this  operation  ai-e  nearly  as 
important  as  in  that  last  described.  The  outline  of  the 
nose  is  to  be  prepared,  as  in  the  former  operation.  An 
incision  is  commenced  at  the  root  of  the  nose,  as  nearly 
as  possible  on  the  dorsum,  and  earned  down  as  close  to 
the  line  of  the  former  organ  as  the  condition  of  the  skin 
will  pei-mit,  and  a  second,  commencing  about  half  an 
inch  on  the  outer  side,  should  extend  downwards,  ciu-ving 
at  the  same  time  a  Httle  outwards,  to  avoid  the  orbicu- 
laris muscle.  The  second  incision  should  diverge  from 
the  first  towards  the  cheek-bone,  and  at  its  extremity, 
which  should  con-espond  with  the  line  formed  by  the 
base  of  the  nostril,  should  be  distant  more  than  a  full 
inch  from  it.  It  is  desirable,  if  practicable,  to  make  the  Coiumna  at- 
columna  at  the  same  time,  and  it  may  be  effected  by  oiw  flap.° 
carrying  the  first  incision  at  its  lower  extremity  inwards, 
at  right  angles  with  the  vertical  line,  to  the  extent  of 
a  quarter  of  an  inch,  and  then  continuing  the  line  down- 
wards and  outwards  above  the  angle  of  the  mouth,  to 
the  extent  of  three-quarters  of  an  inch.  A  second  line, 
commenced  half  an  inch  outwards,  is  to  be  caiTied  up- 
wards into  the  Hue  which  forms  the  base  of  the  triangle, 
to  complete  the  coiumna.  The  two  descending  lines  may 
then  be  united,  and  the  same  process  adopted  for  the 
other  side,  with  the  exception  of  the  additional  process 
required  for  the  colunma,  which  is  made  entirely  from 
one  side.  If  made  from  both,  probably  it  would  not 
retain  its  vitality.  It  seems  to  me  that'^this  attempt  to 
form  the  coiumna,  when  practicable,  is  preferable  to 
that  formed  hereafter  from  the  upper  lip.  Should  it 
fail,  the  lip  may  yet  sei-ve  our  purpose.  The  two  flaps 
should  be  separated  to  some  depth  from  the  surface 
beneath  them,  and  brought  to  the  mesial  line,  along 
which  they  are  to  be  united  by  suture,  and  the  outer 
edges  adjusted  to  the  bared  edge  already  made  to  receive 
them. 

All  these  operations  should  be  performed  with  a  very 
thin-bladed  knife,  so  much  depends  on  the  neatness  and 
precision  of  the  lines  of  incision.  The  nostrils  should 
be  retained  by  cork  or  other  suitable  means  of  rendering 
them  permanently  patent ;  this  is  one  of  the  chief  diffi- 
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ciilties  consequent  on  the  operation.  The  wounds  in  the 
cheek  should  be  brought  together  by  pLaster,  and  the 
eventual  deformity  from  this  cause  is  comparatively  little; 
it  is,  however,  something  worthy  of  consideration,  in  cal- 
culating the  advantages  of  one  or  other  operation,  as  is 
also  the  injury  done  to  the  muscles  of  the  face.  In 
injm-ies  of  the  nose  of  lesser  degree,  sufficient  material 
is  obtainable  around  from  every  side,  to  remedy  the 
defect,  if  well  selected.  Small  flaps  may  be  raised  from 
the  cheek,  after  the  manner  recommended  by  Mr.  Syme, 
and  adapted  with  all  nicety  to  the  surface  to  be  filled 
up. 


POLYPUS  NASI. 

Fms'^^'     There  are  two  forms  of  polypus  nasi  requiring  the  aid 
of  operative  means  for  their  removal. 

First,  the  benign  gelatiniform  polj^pus  of  the  nose, 
which  is  known  by  its  whitish  colour  and  shining  aspect, 
protruding  into  the  nostril,  and  generally  lying  between 
the  inferior  spongy  bone  and  the  septum  nasi.  It  is 
destitute  of  jjain,  and  is  veiy  imperfectly  supplied  with 
vessels.  It  is  affected  much  in  regard  to  its  dimensions 
by  the  state  of  the  weather,  contracting  in  a  cold  and 
diry  atmosphere,  and  becoming  relaxed,  and  descending 
low  in  the  nostril,  in  moist.  It  can  therefoi-e  be  more 
readily  removed  in  the  latter. 

Secondly,  the  fleshy  polypus  is  a  gi-owth  occupying 
one  nostril  only,  whereas  the  former  disease  may  appear 
at  the  same  time  in  both.  As  its  name  denotes,  it  is 
more  fleshy  in  its  aspect,  and  it  is  more  active  in  its 
growth  than  the  fomier  disease,  occupying  the  entire 
cavity  of  the  nostril,  from  which  it  proceeds  in  a  large 
fleshy  secreting  mass.  The  nostril  is  often  largely  di- 
lated, affecting  the  expression  of  the  entire  face.  "When 
handled  roughly  it  bleeds  freely ;  for  though  apparently 
not  very  vascular  to  the  eye,  it  contains  large  vessels. 
Its  root  is  jjrobably  from  the  outer  and  upper  side  of 
the  nostril,  which  it  is  impossible  to  reach  ^vith  any 
certainty.  Although  not  malignant,  it  possesses  some 
of  the  attributes,  at  all  events  the  appearance  of  ma- 
lignancy. 
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The  most  common  mode  of  detacliing  the  gelatiniforai  Extraction, 
polypus  is  by  the  aid  of  forceps  of  different  shapes,  suit- 
able to  the  apertm-e  which  they  are  required  to  enter. 
Sometimes  the  gi-owth  is  sufficiently  finn  to  be  detached 
entire  at  the  first  attempt  at  extraction,  and  the  whole 
polypus  comes  a'vyay  from  its  root,  but  more  frequently 
we  ai-e  required  to  extract  it  piecemeal,  in  consequence 
of  its  readily  breaking  up  under  the  necessary  extension 
and  pressure  of  the  forceps.  ^Vhen  entirely  removed,  to 
41II  appearance,  polypi  of  the  nose  are  yet  liable  to  return. 
The  plan  I  adopt,  in  regard  to  soft  polypi,  is  one  which 
often  affords  a  more  efficient  result  than  that  obtainable 
by  the  forceps.  It  consists  in  passing  up  a  loop  of  fine  Loop  of 
copper  or  u"on  wire,  or  of  silkworm  gut,  through  a  double 
Ganula.  The  form  of  the  loop  and  the  size  are  adapted 
to  that  of  the  apertiu-e  tkrough  which  it  has  to  jDass. 
This  loojD  is  carried  up  the  nostril,  embracing  the  growth, 
and  manoeuvred  around  its  base  by  a  gentle  movement 
of  the  hand,  and  the  wire  is  then  drawn  tight.  By 
this  mode  I  have  often  included  so  much  of  the  polypus 
as  to  afford  great  and  immediate  relief  to  respiration 
through  the  nose.  I  have  obtained  occasional  relief  by 
pressure,  from  the  application  of  lint  or  cotton  wool  forced 
into  the  nostril  by  means  of  a  director.  Whichever  of 
these  agents  is  employed,  it  should  be  threaded,  by  a 
piece  of  thi-ead  or  silk  passed  through  it,  to  facilitate  its 
entu'e  removal. 

It  rarely  happens  that  the  attempt  to  remove  the 
fleshy  polypus  by  forceps  is  successful.  The  substance 
breaks  down,  and  the  hEemorrhage  is  often  veiy  great. 
Before  attempting  its  removal,  the  extent  of  the  disease 
should  be  carefully  examined  by  means  of  a  probe  or 
director  being  passed  around  it.  The  finger  should  be 
introduced  behind  the  soft  palate  to  ascertain  the  extent 
of  the  gi-owth  in  the  posterior  direction.  If  the  gi-owth 
be  large  and  the  nostril  much  distorted,  it  will  simplify 
the  operation  greatly  if  the  nostril  be  divided  as  high 
as  the  OS  nasi  on  the  affected  side,  and  the  inner  surface 
reflected  off  the  tumom-.  The  forceps  may  now  be 
applied  much  closer  to  its  root,  and  will  probably  cm- 
brace  It.  In  order  to  avoid  the  htemorrhage,  which  is 
often  enormous  considering  the  size  of  the  growth,  the 
loop  of  wire  or  of  silkworm  gut  may  be  employed,  in  place  siikwonn 


OPERATIVE  SURGEEY. 


of  the  forceps,  and  the  tumom-  strangulated,  by  iucluduig 
it  in  the  loop  drawn  as  tightly  as  possible.  It  -will  occa- 
sionally happen  that  the  root  of  a  fleshy  polypus  is 
connected  so  far  back  in  the  nostril  as  to  render  the 
growth  dependent  almost  entirely  within  the  cavity  of 
the  phaiynx.  When  so  connected,  the  pressure  on  the 
soft  palate  is  such  as  to  force  it  downwards  almost  in  a 
vertical  direction,  and  nearly  to  reach  the  level  of  the 
tongue.  The  extent  of  the  tumour  should  be  fully  ex- 
amined by  the  finger,  if  possible,  passed  around  it  on 
every  side.  The  free  division  of  the  soft  palate  will  be 
reqviired  previous  to  its  removal.  This  disagi-eeable  ope- 
ration should  be  performed  under  chloroform,  and  in  the 
upright  postm-e  of  the  patient,  in  order  to  prevent  the 
blood  gravitating  into  the  throat,  a  very  troublesome 
occun-ence  both  to  the  patient  and  the  surgeon. 


PLUGGING  THE  NOSE  IN  EPISTAXIS. 

In  serious  or  protracted  hsemon-hage  from  the  interior 
of  the  nose,  we  are  compelled  to  resort  to  the  operation 
of  closing  the  entire  orifices  of  the  cavity,  both  in  front 
and  behind.  These  orifices  consist  posteriorly  of  the  two 
rectangular  spaces  by  which  the  cavity  of  the  nose  com- 
municates with  the  upper  and  anterior  part  of  the 
phai-ynx,  and  separated  from  each  other  by  the  pai-tition 
of  the  vomer,  and  anteriorly  by  the  orifices  of  the 
nostrils,  each  being  sm-rounded  by  the  oval  ring  of  the 
lateral  cartilages,  foiming  its  patent  margin.  The  opera- 
tion for  pliigging  these  four  openings  is  a  disagi-eeable 
one  both  to  the  patient  and  the  siu-geon,  and  is  only 
resorted  to  under  circumstances  of  necessity,  that  neces- 
sity being  determined  by  such  hsemon-hage  as  fails  to 
yield  to  other  and  ordinary  remedies.  The  remedies 
may  be  concisely  stated  as  follows  : — The  repeated  appli- 
cation of  cold  water  to  the  person  by  sudden  douche, 
a  large  jug  full  being  suddenly  tin-own  either  on  the  head 
or  on  the  trunk.  The  injection  of  strong  solutions  of 
alum,  of  matico,  of  tannic  acid,  of  sulphate  of  iron, 
or  the  application  of  the  perchloridc.  One  or  more  of 
these  or  other  similar  agents  may  be  resorted  to  while 
the  patient  is  confined  to  the  upright  position  of  the 
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body.  The  syringe  employed  for  the  purpose  should  be 
sufficiently  large  to  convey  into  the  nostril  a  full  stream 
of  the  solution,  in  order  to  ensure  its  coming  into  con- 
tact with  eveiy  part  of  the  ii-regularly  formed  cavity, 
and  it  may  be  repeated  two  or  three  times  on  each  occa- 
sion of  its  use.  Should  these  measures  fail,  it  is  better 
at  once  to  proceed  to  plug  the  cavity.  The  blood,  should 
it  continue  to  flow,  being  confined  within  the  cavity  of 
the  nostril,  becomes  the  immediate  agent  of  pressure  on 
the  offending  vessels,  and  the  hijemorrhage,  of  necessity, 
ceases. 

The  first  step  in  the  operation  consists  iu  the  prepa-  Operation, 
ration  of  a  conical  plug  of  soft  lint,  from  an  inch  and 
a-half  to  two  inches  in  length,  of  about  the  thickness  at 
the  base  of  an  ordinary-sized  tluimb.  To  this  plug  a 
long  ligatm-e  of  thick  silk  thi-ead  is  affixed  by  passing 
the  silk,  with  the  aid  of  a  large  needle,  in  at  the  apex  of 
the  cone,  and  bringing  it  out  at  the  side  about  half-way 
down,  tightly  encircling  the  plug,  and  tying  with  a  single 
knot,  re-introducing  the  needle  at  the  point  of  its  emer- 
gence from  the  cone,  and  once  more  bringing  it  out  in 
the  centre  of  the  base.  From  the  apex  about  twelve  or 
fifteen  inches  of  ligature,  and  five  or  six  inches  at  the 
base  of  the  plug  will  suffice  for  the  operation.  The  plug 
shordd  be  oiled. 

The  second  step  consists  in  passing  a  ligature  tkrougli 
the  affected  nostril  and  into  the  mouth  round  the  soft 
palate.  This  is  readily  effected  by  the  spring  instrrmaent 
invented  for  this  piupose,  supposing  it  to  be  at  hand  ; 
but  if  not,  the  end  may  be  attained  without  difficulty, 
by  passing  a  small  gum  catheter  along  the  same  track, 
to  the  end  of  which  is  securely  fastened  a  piece  of  strong 
silk  thread  of  a  foot  or  more  in  length.  The  catheter, 
rendered  flexible  by  immersion  in  warm  water,  is  passed 
along  the  floor  of  the  nostril,  till,  reaching  the  back  of 
the  fauces,  it  is  curved  downwards  by  continued  pressure 
by  the  hand,  and  when  it  comes  into  view  fi-om  the 
mouth,  the  silk  should  be  seized  with  a  blunt  hook,  in 
preference  to  forceps,  drawn  forwards  through  the  mouth 
and  the  catheter  withdrawn.  This  part  of  the  operation 
should  be  effected  with  as  light  a  hand  as  possible,  as  it 
causes  considerable  distress  to  the  patient.  The  plug  is 
now  attached,  apex  upwards,  to  this  thread  by  a  firm 
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knot,  and  drawn  into  the  mouth  by  the  silk  hanging  from 
the  anterior  nares.  It  should  be  caiTied  rapidly  over  the 
tongue,  and  passed  around  the  palate  by  the  aid  of  the 
forefinger  of  the  operator,  while  considerable  tension  is 
exerted  upon  the  ligature  thi-ough  the  nose.  When  it 
has  reached  its  destination  it  may  be  drawn  tight  by  the 
movements  of  the  hand,  in  as  various  dnections  as  the 
capacity  of  the  anterior  nai-es  will  permit. 

The  anterior  orifice  is  now  to  be  plugged  by  the  fol- 
lowing process  ; — The  front  ligatm-e  is  fii-mly  tied  to  a 
small  roll  of  lint  placed  transversely  to  the  tlu-ead,  of 
an  inch  in  length  and  half  an  inch  in  diameter,  as  close 
to  the  nostril  as  possible.  Around  the  piece  of  silk 
intei-vening,  between  the  roll  of  lint  and  the  orifice  of  the 
nostril,  a  strip  of  lint  of  four  or  five  inches  in  length  is 
to  be  coiled,  the  breadth  of  which  shovdd  rather  exceed 
the  length  of  the  silk  exposed.  By  means  of  this  coil 
thickly  made  around  the  silk,  a  portion  of  which  wUl  fall 
within  the  margin  of  the  nostril,  the  opening  will  be 
efl'ectually  closed,  while  it  maintains  a  continual  drag  on 
the  posterior  plug,  and  insm-es  its  entire  contact  with  the 
walls  of  the  opening  behind.  When  the  nostril  is  cai-e- 
fully  closed  by  such  means,  there  can  be  no  objection  to 
the  administration  of  such  medical  or  dietetic  remedies 
as  may  be  desirable,  with  a  view  to  restore  the  lost 
blood,  or  to  avert  the  possible  consequences  of  serious 
hsemon-hage  in  a  debilitated  constitution.  The  plug, 
unless  very  irksome,  may  be  removed  by  about  the  third 
or  fomrth  day,  after  which  its  presence  becomes  a  source 
of  considerable  annoyance  to  the  patient  by  the  uritation 
it  excites  in  the  nose  and  the  adjacent  pai-ts  of  the  face. 


HARE-LIP. 

On  the  more  or  less  perfect  result  of  this  opei-atiou 
depends  the  appearance  and  expression  of  the  individual 
for  hfe.  Hare-lip  may  be  simple,  afifecting  the  lip  only, 
or  complicated  by  defective  bony  organisation  of  the 
Varieties,  palate.  In  the  first  form  we  have  a  simple  fissui-e  :  in 
the  second,  we  have  in  the  intci-val  of  the  fissure  a  small 
projecting  process  of  the  superior  or  inter-maxillaiy  bone, 
covered  by  a  thin  skin,  and  the  fissure  extends  upwards 
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into  the  nose.  This  piece  of  bone  must  be  removed 
before  the  attempt  be  made  to  obliterate  the  fissure,  and 
may  either  be  detached  by  the  forceps,  or  forced  back- 
wards by  pai-tially  separating  it  behind  by  the  same 
instnmieut.  I  have  attempted  this  on  two  occasions,  but 
not  with  much  success. 

The  operation  for  hare-lip  may  be  performed  at  almost  Age. 
any  age.  By  some  surgeons  it  is  perfoiTiaed  at  a  veiy 
early  age,  but  I  doubt  the  advantage  of  its  being  mider- 
taken  at  a  period  earlier  than  three  or  foiu*  months.  The 
surgeon  shi)uld  first  ascertain  that  the  opposite  surfaces  Operation, 
will  readily  meet  without  effort.  If  force  be  requu'ed  for 
this  purpose,  the  lip  will  be  required  to  be  detached  from  the 
gum  to  the  extent  of  three-quarters  of  an  inch  or  more  on 
each  side.  An  incision  is  made  at  a  distance  of  about  the 
eighth  of  an  inch  or  even  less  from  each  edge,  removing  all 
the  intervening  integument,  and  forming  two  flat  surfaces 
for  fntm-e  contact.  In  consequence,  however,  of  the  greater 
extensibility  of  the  lower  than  the  ujjper  part,  the  result 
of  the  operation  for  hare-lip,  is  to  leave  a  permanent 
defoi-mity,  caused  by  the  retraction  of  the  cicatrix,  and 
the  formation  of  an  angle  below,  at  the  point  of  union. 
To  obviate  this  evil,  the  lines  of  incision  should  be 
cm-ved  inwards.  This  incision  may  be  made  either 
from  the  nose  downwards,  the  portion  to  be  removed 
bemg  firmly  held  by  a  fine  pair  of  forceps,  or  the 
structure  may  be  transfixed  by  the  knife  at  a  point 
about  two-thu-ds  from  above  at  the  time  at  which  the 
du-ection  of  the  incision  is  made  to  incline  inwards. 
The  separation  is  then  continued  in  each  direction. 
A  fine  scalpel  is  the  best  instrument  to  be  /I  Angle  of  in 
employed  for  this  pm-pose,  with  which  the  /  \  cisiou  to  be 
incision  should  be  dexterously  and  cleanly  made.  '  ' 
When  these  two  edges  are  brought  into  contact,  the 
upper  lip  will  be  foimd  to  project  downwards  in  the 
centre,  and  this  evil,  time  will  rectify,  by  bringing  the 
surface  of  the  lip  into  a  straight  line.  The  necessity  of 
removing  a  larger  portion  of  the  lip  by  this  than  by  the 
straight  incision,  is  a  small  objection  only,  for  the  exten- 
sibility of  the  material  will  readily  admit  of  contact,  and 
that  is  all  that  is  required.  Young  operators  are  prone 
to  remove  too  little. 

The  bleeding  from  the  coronary  arteries  is  sometimes  Bleeding. 
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considerable,  but  a  ligatm-e  is,  of  com-se,  inadmissible. 
The  opposite  surfaces  being  adjusted  with  the  greatest 
precision,  are  fixed  by  means  of  two  needles,  which 
should  be  passed  by  means  of  a  port  aiguille  thi-ough 
nearly  the  e7itire  substance  of  the  lip.  The  point  of 
introduction  is  from  one-third  to  one-half  an  inch  from 
the  cut  sm-faces.  A  thick  silk  thread  is  passed  across 
and  around  each  needle  in  the  figure  of  eight.  It  is 
not  desirable  to  include  the  two  needles  in  one  and  the 
same  thread.  The  parts  should  be  drawn  together  with 
sufficient  force  for  entire  contact,  and  the  intei-vals 
between  the  needles,  and  particularly  the  lip  itself,  should 
sutures  I'^ceive,  if  necessaiy,  one,  two,  or  thi-ee  fine  sutm-es,  to 
ensui-e  the  contact  of  the  entire  length  of  the  wound. 
The  needles  should  be  removed  with  a  gentle  hand,  if 
union  be  complete,  about  the  sixth  or  eighth  day,  or  at 
an  eai'lier  date,  should  a  blush  of  inflammation  appeal* 
around  them.  If  union  fail,  but  no  redness  of  the  skin 
appear,  the  needles  should  be  retained  to  afford  the 
chance  of  union  by  the  second  intention. — [See  Chapter 
ON  Wounds.) 

Incisions  In  operations  for  the  removal  of  large  tumom-s  on  the 
through  the  j^^^gj^.  g^jy^^  whicli  I'equue  free  exposm-e  of  the  mouth,  it 
is  better  to  divide  the  soft  pai-ts  along  the  base  of  the 
jaw,  and  to  expose  the  tumour  in  that  direction,  than  to 
distort  the  face  by  an  imnecessary  incision,  adopting  the 
plan  recommended  in  excision  of  the  base  of  the  lower 
jaw.  The  skin  and  platysma  muscle  may  be  divided  to 
any  reasonable  extent  along  this  line,  which  may  be  even 
carried  beyond  the  centre,  should  that  be  requisite  ;  and 
I  should  myself  prefer  a  vertical  incision  made  ujjon  it, 
if  necessaiy,  to  the  consequent  disfigurement  of  the 
face,  incidental  to  an  incision  cai*ried  through  any  part  of 
the  lips. 


RANULA. 

The  disease  known  luider  the  name  of  ramtla  is  com- 
monly of  small  size,  occupying  the  sub-lingual  region  of 
one  side,  but  encroaching  also  on  the  other.    It  consists 
Noture  of    of  a  sac,  supposed  to  be  formed,  and  not  improbably  so, 
disease.  ^hc  dilatation  of  the  sub-maxillary  or  one  of  the 

sub-lingual  ducts.    It  presents  a  bluish  colour,  vessels 
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are  seen  ramifying  upon  it,  and  it  is  elastic  to  the  touch. 
In  size,  ranul£B  vaay  between  a  horse-bean  and  a  small 
orange.  The  contents  consist  of  a  transpai-ent  viscid 
fluid.  If  pmictm-ed,  they  fill  rapidly;  and,  in  conse- 
quence, of  their  gi-eat  tenacity  of  existence,  portions  of 
the  sac  have  been  cut  out,  and  caustic  applied  to  the 
interior  of  the  sac.  When  of  veiy  large  size,  the  walls 
of  the  cyst  are  proportionately  thick  and  flesh-like.    The  Treatment 

iJV  SGtOll 

most  eflicient  treatment  consists  in  merely  passing  through  thread, 
the  body  of  the  cyst  a  needle  armed  with  silk  of  moderate 
thickness,  the  silk  shoiild  be  loosely  tied,  and  the  ends 
cut  ofi".  In  the  com-se  of  a  few  days  the  tumour  will  be 
obviously  diminished  in  size,  and  will  continue  to  lessen 
till  the  ligature  will  probably  be  found  at  the  side  of  the 
cyst  which  has  contracted  beyond  it.  The  thread  should 
be  then  cut  and  extracted,  and  a  second  thread  intro- 
duced through  the  reduced  sac,  by  the  agency  of  which, 
it  will  be  finally  absorbed. 

Some  years  ago  I  attended  a  young  lady,  who  had  a  Cases, 
ranula  of  the  largest  size  I  have  ever  seen.  Her  mouth 
appeared  to  have  no  cavity.  The  tongue  was  forced 
back  against  the  soft  palate  ;  she  could  not  swaUow  with- 
out a  great  and  painful  effort,  and  even  her  respnation 
was  affected  ;  It  had  the  appearance  of  a  large  tumour 
occupying  the  mouth,  of  which  the  walls  were  firm  and 
thick.  I  introduced  a  single  coarse  tlu-ead  of  silk  through 
it,  and  in  a  week  it  was  reduced  nearly  one-third  in  size, 
and  then  another,  and  so  on  ;  till,  at  the  expiration  of 
six  weeks,  scarce  a  vestige  of  the  disease  remained. 

Within  the  last  year  I  have  had  under  my  care  in  St. 
Bartholomew's  Hospital  two  unusually  large  cases  of  this 
disease.  In  both  examples  the  tiunom-  presented  in  the 
neck  below  the  base  of  the  jaw.  In  one  of  them  it  had 
acquired  the  magnitude  of  the  half  of  an  orange  in  that 
region.  Impulse  between  the  two  collections  in  the 
mouth  and  in  the  neck  was  veiy  palpable.  In  each  case 
I  passed  a  needle  armed  with  a  single  thread  of  silk 
from  the  mouth  downwards,  through  the  neck,  and  con- 
nected the  two  ends  by  a  knot.  This  treatment  was 
perfectly  successful  in  both  examples,  the  process  of  cm-e 
m  one  of  them  being  completed  m  three  weeks  and  the 
other  in  four. 
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Epulis.  Epulis  is  a  disease  of  the  gums,  attended  some- 

times by  extensive  swelling  of  the  structure,  and  often 
involving  the  breadth  of  several  teeth.  Its  precise 
nature  is  not  well  knowii.  It  is  considered  by  Mr. 
Csesar  Hawkins  to  be  of  a  semi-malignant  nature.  Mr. 
Hawkins  believes  it  to  originate  in  the  periosteum  of  the 
bone,  and  that  the  removal  of  its  entire  root  is  indispens- 
able to  the  future  safety  of  the  affected  person,  for  the 
accomplishment  of  which  he  recommends  the  employment 
of  the  actual  cautery,  or  the  application  of  strong  nitric 
acid.  I  have  never  had  occasion  to  employ  the  actual 
•  cautery  after  the  operation  for  the  removal  of  ej^ulis.  I 
have  not  seen  the  disease  return  in  sevei-al  cases  in  which 
I  have  scraped  the  bone  with  a  strong  knife. 

In  preternatural  elongation  of  the  frcenum  lingiice,  the 
best  mode  of  proceeding  is  to  seize  the  frsenum  with  a 
pair  of  forceps,  and  drawing  it  foi-wards,  to  divide  it  with 
a  common  pair  of  scissors.  This  affection  is  much  less 
common  than  is  populai'ly  supposed. 


REMOVAL  OF  ENLARGED  TONSILS. 


Chronic  en- 
largement. 


Not  admis- 
sible witli 
inflamma- 
tion. 


Young  persons  of  a  stnimous  habit  are  subject  to 
a  chronic  enlargement  of  the  tonsils,  which  interferes 
greatly  with  both  speech  and  deglutition.  In  order  to 
justify  theii*  excision,  the  disease  should  be  thoroughly 
chronic  in  character,  and  free  from  pam  and  vascu- 
larity. In  this  condition,  they  stand  out  from  the 
surface  in  the  form  of  two  rounded  bodies,  of  a  pale 
coloui-,  and  marked  on  the  svu-face  by  the  dilated  orifices 
of  their  mucous  follicles.  Sometimes  they  come  into 
absolute  contact,  and  fill  the  gi-eater  pai-t  of  the  cavity  of 
the  isthmus.  Applications  of  nitrate  of  silver  avail  but 
little.  Extirpation  is  the  sm-est  and  most  efiicient  remedy. 
It  is  not,  however,  requisite  for  the  pm-pose  of  giving 
relief  from  the  recm-rence  of  past  sjmptoms,  or  for  the 
prevention  of  futiu-e  increase  in  size,  that  the  entire  body 
of  the  gland  be  removed,  a  portion  only  will  suflice  for 
both  these  ends.  If  any  remains  of  recent  inflammation 
be  present,  or  the  surface  exhibit  in  a  positive  degi-ee  the 
redness  and  the  general  tumefaction  of  recent  iuflamma- 
toiy  action,  the  operation  should  be  postponed.  This 
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operation  is  not  a  painful  one,  and  is  usually  unattended 
by  bleeding,  unless  the  arch  of  the  palate  be  divided. 

For  the  removal  of  enlarged  tonsils,  an  ingenious  in-  Guiiiotiuo. 
strument  has  been  invented,  called  the  guillotine,  consist- 
ing of  a  flat  plate  of  metal,  with  an  aperture  at  the 
further  end,  through  which  the  tonsil  passes,  and  which 
is  there  fixed.  A  knife  connected  by  a  slide  is  then 
pressed  forwards,  and  cuts  oflF  the  protruding  part. 
The  objection  to  this  instrument  is,  that  it  does  not 
leave  to  the  discretion  of  the  operator  to  determine  the 
quantity  of  the  tonsil  he  wishes  to  remove.  I  prefer  a 
knife,  resembling  Cooper's  Hernia  knife,  with  a  blunt 
point,  and  hooked  forceps,  called  a  vulsellum.  These 
forceps  should  be  made  without  a  spring  in  the  blades,  Scissor- 
but  with  scissor-handles,  that  some  force  may  be  employed  fg^^^gp^*^ 
to  open  them,  if  required.  If  with  a  spring,  no  power  of 
expansion  can  be  added  beyond  that  of  the  spring,  which 
is  often  insufficient  in  the  mouth  of  a  refractory  child. 
The  tonsil  of  one  side  being  seized  by  the  forceps,  is 
drawn  towards  the  mesial  line,  and  the  edge  of  the  knife 
applied  either  above  or  below  it.  Generally  speaking,  the 
incision  through  the  tonsil  is  made  cleaner  by  dividing 
from  below  upwards.  Some  cai-e  is  often  required  to 
prevent  injuiy  to  the  arches  of  the  palate,  and  in  the 
division  of  the  gland  from  above  downwards  the  tongue  is 
liable  to  be  wounded.  I  have  never  known  more  than 
one  case  out  of  perhaps  one  hundred,  in  which  I  have 
done  this  operation,  where  hismorrhage  occurred  suffi- 
ciently great  to  occasion  trouble.  If  haemorrhage  follow, 
it  is  obvious  either  that  the  operation  was  ill-timed  or 
inadmissible,  or  that  the  contiguous  stiiictures  have  been 
imnecessarily  involved.  Still,  rare  cases  have  occurred  in 
which  bleeding  has  continued  to  an  injurious  extent,  and 
in  such  cases  the  haemorrhage  has  been  referred  to  an 
iiTegidar  origin  of  the  tonsillitic  artery  from  the  internal 
carotid. 


ON  STAPHYLORAPHY,  OR  VELO-SYNTHESIS. 

Infants  are  occasionally  born  with  cleft  palate.    This  P'"-tiai  or 
want  of  development  may  extend  to  the  bony  stnicturc 
of  the  maxillary  and  palate  bones,  or  be  confined  to  that 
of  the  velum.     The  defect  becomes  apparent  on  the 


536 


OPERATIVE  SURGERY. 


attempt  of  the  child  to  suck,  which  is  made  with  great 
difficulty,  when  the  want  of  the  continuous  membrane 
permits  the  fluid  to  pass  into  the  nose,  from  which  it 
trickles  on  to  the  face. 

Before  I  describe  the  operation  for  uniting  the  opposite 
sides  of  the  velum  and  palatine  membrane,  a  brief  de- 
scription of  both  the  anatomy  and  the  physiology  of  the 
soft  palate  will  not,  I  tiiist,  be  deemed  out  of  place. 
thT'^aUt'  °^  ^  palate,  so  called,  is  divided  into  the  hard  and  soft. 
0  pa  ate.  ^j^^  former  is  composed  of  the  palatine  processes  of  the 
superior  maxillary  and  palate  bones,  uniting  along  the 
mesial  line,  and  covered  by  the  palatine  membrane,  a 
structure  of  low  organisation.  The  soft  palate  (the 
velum  pendulum  palati)  is  prolonged  backwards  from  the 
arch  of  bone  above  described,  to  the  extent  of  about  an 
inch,  and  is  composed  of  muscles,  vessels,  nerves,  mucoiis 
glands,  invested  by  mucous  membrane  on  both  its  sur- 
faces. The  muscles  consist  of  five  pairs,  two  of  which, 
but  slightly  connected  to  the  palate,  descend  in  the  half 
ai'ches  that  are  lost  below  in  the  tongue  and  phamyx, 
the  palato-glossus  (constrictor  isthmi  faucium),  and 
palato  phaiyngeus.  The  other  three  are  the  levator 
palati,  tensor  palati  (circumflexus),  and  the  levator  uvulse. 
The  levator  palati,  arising  behind  from  the  tempoi-al 
bone,  descends  forwards  and  expands  like  a  fan  into  each 
half  of  the  palate.  The  tensor  runs  horizontally  inwards, 
nearly  along  the  bony  edge  of  the  hard  palate,  towards 
its  fellow,  in  the  mesial  line.  The  action  of  the  levator 
is  that  of  raising  the  palate,  and  drawing  it  backwards 
horizontally  towards  the  pharynx.  That  of  the  tensor,  as 
its  name  denotes,  stretches  the  palate  in  the  transverse 
du-ection,  and  renders  it  firm  in  the  act  of  deglutition. 
Functions  While  at  rest,  the  soft  palate  falls  from  the  bony  ridge 
jjaMc.  which  it  is  attached,  obliquely  backwards,  in  a.  position 

intermediate  to  that  into  which  it  may  be  called  by  the 
action  of  its  various  muscles,  whether  dm-ing  mastication 
or  in  deglutition,  and  the  vertical  line.  In  the  act  of 
mastication  it  is  drawn  downwai-ds  by  the  palato  glossus, 
till  it  touches  the  tongue,  and  thus  forms  a  back  wall  to 
the  mouth,  protecting  the  glottis  from  the  sudden  escape 
of  any  particle  of  food.  In  deglutition,  the  opposite 
muscles  are  brought  into  action,  and  the  levator,  more 
especially,  draws  the  palate  upwards  and  backwai-ds,  till, 
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by  the  advance  of  the  pharynx,  the  two  come  into  con- 
tact, and  the  cavity  of  the  nose  is  shut  out  from  the 
passage  thus  perfected  below  it.  At  the  same  moment, 
the  tongue,  having  the  morsel  of  food  placed  upon  it,  is 
closely  applied  against  the  concave  vaiilt  of  the  hard  or 
bony  palate,  the  fii-mness  of  which  is  prolonged  on  to 
the  soft  palate  by  the  tendinous  structure  of  the  tensor 
palati  drawing  outwards  from  the  mesial  line.  The  act 
of  deglutition  is  effected  by  the  pressure  exercised  by  the 
tongue  against,  first,  the  hard,  and  then  the  soft  palate, 
fixed  by  the  tensor  muscle. 

It  is  difficidt  to  explain,  or  almost  to  characterise  the 
troubled  and  abortive  movements  that  accompany  the 
soft  palate,  when  fissm-ed  throughout  its  length.  They 
certainly  cannot  be  satisfactorily  explained  on  any  ordi- 
naiy  principle  of  muscular  action.  It  would  appear  as 
though  the  combined  muscles  exercised  the  inclination  to 
draw  the  two  sides  into  contact,  and,  indeed,  the  two 
sides  do  coalesce  towards  the  uvida  in  some  movements, 
but  by  what  agency  I  am  at  a  loss  to  tell.™  I  have 
observed  this  phenomenon  on  several  occasions. 

The   operation   for   staphyloraphy  should  never  be  Entire  con- 
attempted  much  before  the  age  of  puberty.    Unless  the  p"^[^Qt°  °^ 
patient  lend  himself  entirely  to  the  sm-geon,  and  is  fully  necessary, 
conscious  of  the  extent  of  the  imperfection,  and  possess 
resolution  to  undergo  a  tedious,  irksome,  and  painful 
effort   at   reparation,    the    operation    should    not  be 
attempted.    Without  the  entu-e  consent  and  co-operation 
of  the  patient,  the  best  attempt  would  prove  nugatoiy, 
and  the  failure  can  only  attach  discredit  both  to  the  Eariyperiod 
operation  and  the  operator,  and  deter  others  from  avail- "f"'" 
ing  themselves  of  the  advantages  afforded  by  a  successful 
issue.    At  the  same  time  it  is  very  desirable  that  the 
operation  be  undertaken  at  as  early  an  age  as  possible, 
for  the  period  of  gi-owth  is  that  to  which  we  must  look 
for  restoring  to  the  muscles  their  natural,  or  rather,  of 
calling  into  action  theu-  new-bom  functions.     I  have 
imdertaken  it  at  fourteen,  and  as  late  as  forty-three  yeai's 
of  age,  but  with  veiy  different  results,  so  far  as  muscular 
action  IS  concerned.    A  perfect  state  of  the  patient's 
health  is,  of  coiu-se,  indispensable. 

♦  Mr   Fergusson  refers  it  to  some  of  the  fibres  of  tlie  superior 
constrictor  muscle. 
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Operation.  -p^j.  operation,  a  good  light  is  essential.  The 
patient  should  be  seated  in  a  chau-  on  a  level  rather 
below  that  of  the  operator,  and  the  head  supported 
against  the  chest  of  an  assistant  or  a  ntu-se.  The  first 
step  in  the  operation  consists  in  paring  the  edges  of  the 
fissure.  This  should  be  eff'ected  with  gi-eat  nicety,  and 
should  include  the  entire  skin,  beginning  at  the  one- 
eighth  of  an  inch  higher  than  the  point  of  junction,  and 
carried  down  to  the  extremity  of  the  uvula,  on  either 
side.  The  edge  removed  should  not  be  thicker  than  the 
one-tenth  or  twelfth  of  an  inch,  but  sufiicient  to  expose 
a  raw  surface  of  some  line  or  two  in  diameter.  This  is 
effected  by  means  of  a  fine  scalpel  of  the  smallest  size. 

^ffioul^  of  The  difficulty  however,  does  not  rest  with  the  knife,  but 

tion?^°™  with  the  forceps,  for  as  the  palate  exposes  its  lateral 
edge  to  the  instniment,  it  is  difficult  to  seize  it  firmly. 
To  remedy  this  defect,  I  had  an  insti-ument  made  with 
two  blades  of  unequal  length  and  mobility,  the  longer 
blade  being  reduced  in  substance,  and  moving  on  to  the 
shorter  one  at  a  cui-ved  extremity.  When  the  incisions 
are  completed,  some  minutes  may  elajsse  for  the  bleeding 
to  cease.  The  threads  are  to  be  then  introduced,  and  of 
these  about  five  is  the  average  mmiber  required.  This 

Attendant  is  the  main  difiicvilty  of  the  operation  ;  viz.,  that  of 
'  °  returning  the  needle  thi-ough  the  opposite  side  to  that 
on  which  the  first  introduction  was  made.  To  overcome 
this  difficulty,  many  instraments  have  been  invented, 
both  English  and  French,  the  principle  of  which  consists 
in  canying  a  needle  in  a  cui've  sufficiently  small  to  return 
through  the  opposite  half  of  the  palate,  at  the  just 
distance  from  the  edge  of  the  fissiu-e,  and  at  the  same 
time  to  present  the  point  directed  straight  forwards  at 
its  first  introduction.  One  thing  is  quite  certain,  viz., 
that  however  perfect  the  instrmnent  may  be,  it  will  be 
unavailable  to  any  good  pm'pose,  unless  the  hand  of  the 
operator  has  acquired  by  practice  a  perfect  mastery  over 
it.  On  the  dead  subject  the  experiment  may  be  tried, 
and  with  some  advantage ;  but  the  dead  body  cannot 
represent  living  stracture.  We  have  no  con\^ilsive  actions 
of  the  tongue,  no  hsemon-hage,  no  clinging  together  and 
confounding  of  threads  by  a  glairy  saliva,  and  without 
these  concomitants,  we  cannot  imitate  the  real  operation. 
Another  means  of  passing  the  thread,  is  by  the  agency 
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of  minute  and  curved  needles,  the  length  of  which  should 
not  exceed  one-third  of  an  inch,  and  they  are  held  by 
means  of  the  port  aiguiUe.  The  threads  employed  should 
be  of  two  sizes.  About  two  of  the  larger  size  may  be 
used  towards  the  middle,  at  or  about  one-third  the 
distance  from  each  extremity  of  the  incisions,  the  re- 
mainder may  be  finer,  and  occupy 
the  centre  and  the  extremities.  The 
distance  from  the  edge  at  which  the 
needles  are  introduced,  should  be  about 
that  of  a  line,  and  the  larger  one 
something  more,  so  that  we  have  no 
fear  of  laceration  in  the  act  of  di'aw- 
ing  the  sides  together.  It  is  better  to 
commence  above  and  terminate  in  the 
uvula,  the  opposite  sides  of  which  should 
be  connected  by  one,  or  perhaps,  when 
unusually  long,  by  two  ligatures. 

Mr.  Fergusson  introduces  the  threads 
in  a  remarkably  ingenious  manner.  By 
means  of  a  curved  needle  fixed  in  a 
handle,  distinct  threads  are  separately 
passed  through  the  flaps  from  before 
backwards.  On  one  side  it  is  doubled. 
Then  the  end  of  the  single  thread  on 
the  other  side  is  passed  thi-ough  the 
loop  in  the  end  of  the  double  one ;  and 
the  latter  beiug  then  withdrawn,  the 
single  thi-ead  is  carried  across  from 
behind  forwards  through  the  opposite 
flap.  He  subsequently  secures  the 
threads  by  means  of  a  running  noose. 
But  for  a  full  account  of  all°the  in- 
genious details  with  which  he  has  en- 
riched this  most  interesting  operation, 
I  must  refer  to  his  work  and  papers  on 
the  subject. 

In  some  difficult  cases,  the  instru- 
ment which  is  here  figiu-ed,  and  which 
IS  the  invention  of  Mr.  Ferguson,  the' 
instrument  maker,  may  be  found  useful 
The  curved  needle  at  the  extremity  can  be  thrust  forward 
m  the  direction  of  the  dotted  line,  by  depressing  the 
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handle  at  the  side.  It  is  obvious,  that,  under  certain 
circumstances,  this  may  facihtate  the  introduction  of  the 
threads. 

In  other  cases  of  difficulty,  the  operation  may  be  facili- 
tated by  means  of  this  instrument,  which  was  contrived 
by  my  son,  Mr.  F,  W.  Skey,   and  manufactured  by 

Ml-.  Ferguson.  By  its 
means  the  flap  is  seized, 
and  the  thread  is  at 
once  passed  through. 

In  this,  as  in  truth 
in  all  operations,  no  in- 
strument, however  inge- 
nious, can  compensate 
for  manual  dexterity, 
and  as  a  rule,  the  sim- 
pler the  instruments 
that  are  employed,  the 
better.  Still,  there  are 
exceptional  cases  of  ex- 
treme difficulty,  in  which, 
even  the  most  skilful 
operator  may,  with  ad- 
vantage, avail  himself  of 
such  an  instniment  as 
those  just  described. 

In  order  to  obviate 
the  tension  consequent 
on  drawing  into  contact 
the  two  opposite  sides 
of  the  cleft  palate,  it  is 
necessary  to  resort  to  a 
valuable  expedient,  fii-st 
generally    adopted  by 
Dieffeubach,  of  relaxing 
the  tension  by  some  form  of  lateral  incision  made  on 
each  side  of  the  central  line.    These  incisions  may  be 
made  without  reference  to  anatomy,  and  may  involve 
Division  of  the   entire  structure,  whether  muscles,  cellular  tissue, 
structures    or  mucous  membrane,  for  all  are  equally  in  a  state  of 

necessary.  tension. 

When  the  sides  are  brought  fully  and  exactly  into 
contact,  therefore,  a  shai-p-pointed  knife  may  be  passed 
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thi-ousrh  the  palate  on  each  side,  for  the  piu-pose  of  Lateral 

o    ,        ,i  .       ,,      ,       .  J    X       1        •  incisions. 

completely  relaxing  the  tension  on  the  wound,  two  longi- 
tudinal incisions  being  made  of  about  three-quarters  of 
an  inch  in  length,  and  about  half  an  inch  from  the 
mesial  line.     These  wounds  will  bleed  freely  for  a  few 
minutes.    The  loss  of  blood  will  be  much  diminished 
by  an  occasional  mouthful  of  iced  water,  and  this  is 
generally  veiy  grateful  to  the  patient.     During  the 
operation,  the  sm-face   must   be  repeatedly  cleansed, 
and  for  this   pm-pose   three  or   fom*   pieces  of  soft 
sponge  or  cotton  wool,  fixed  to  a  piece  of  wood,  should 
be  used.    The  sponge,  if  soft,  is  preferable,  and  is  fre- 
quently required  to   dislodge   the   coagulum  and  the 
tenacious  saliva  and  mucus,  incidental  to  long  exposure 
of  the  cavity  of  the  mouth  to  air,  and  the  u'ritation. 
The  patient  is  then  placed  in  bed,  usually  a  good  deal 
exhausted.    During  the  ensuing  two  days  there  is  no 
necessity  to  debar  him  from  food,  which  should  consist 
of  the  strongest  soup,  with  bread  or  maccaroni,  milk 
with  isinglass,  wine  in  moderation,  &c.  Inflammation 
of  the  palate  will  almost  inevitably  follow  to  a  moderate, 
but  not  to  an  injurious  extent.    In  this  condition  of  the 
surface,  a  solution  of  six  or  eight  gi-ains  of  nitrate  of 
silver  to  the  palate  will  be  found  useful  in  controlling 
the  inflammation.    It  may  be  applied  daily.    By  these 
means,  and  by  the  agency  of  fuU  doses  of  tincture  of  Union  by 
bark,  I  have  seen  the  entire  wound  unite  by  the  second  tentioV"" 
intention,  as  it  is  called,  the  process  of  union  not  having 
commenced  till  the  use  of  the  bark  on  the  sixth  day. 
The  sutiu-es  should  not  be  removed  till  they  are  palpably 
useless  ;  in  other  words,  until  the  union  is  complete  and  Removal  of 
firm,  or  has  entirely  failed.    I  have  generally  removed 
them  between  the  tenth  and  the  eighteenth  day.  If 
they  become  a  source  of  imtation,  indicated  by  some 
increase  of  pain  in  swallowing,  or  by  the  presence  of  a 
red  areola  around  the  orifices  of  the  threads,  they  should 
be  cut  out  earlier.    Should  a  first  attempt  partially  or 
entirely  fail,  there   is   no    objection,  on  any  surgical 
grounds,  to  its  repetition. 

Such  is  an  outline  of  the  practice  I  have  successfully 
adopted  in  a  large  number  of  cases.     Mr.  Fer<^usson 
however  whose  experience  of  the  operation  is  doubtless 
larger  than  that  of  any  other  surgeon,  advocates  tho 
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division  of  the  levator  palati  muscle  only.  This  he 
accomplishes  from  behind,  by  means  of  a  knife  specially 
constructed  for  the  purpose.  This  is  the  first  step  in  his 
operation,  and  he  ascertains,  by  touching  them,  that  the 
flaps  of  the  soft  palate  are  quiescent,  and  hang  passively 
before  he  pares  their  edges. 

.  That  the  same  end  can  be  accomplished  by  this  method 
I  do  not  for  one  moment  question ;  but  I  doubt  whether 
it  is  efiected  by  the  complete  and  sole  division  of  the 
levator  palati  muscle.  I  do  not  doubt  that  this  muscle 
is  the  grand  agent  in  separating  the  flaps  ;  but  I  question 
whether  it  is  the  only  one.  Whether  the  incision  is 
made  in  front  or  behind,  the  knife  is  applied  until  the 
palate  is  paralysed.  In  some  cases  it  is  even  advisable 
to  do  more — to  divide  the  pillars  of  the  soft  palate.  I 
know  that  Mr.  Gay  attributes  the  success  of  many  of 
his  operations  to  this  additional  division.  Again,  when 
the  hai'd  palate  is  implicated,  it  may  be  advantageous  to 
detach  the  lateral  flaps  of  the  soft  palate  to  some  extent 
from  it,  by  means  of  a  horizontal  division.  But  while 
using  the  knife  so  extensively,  it  must  be  borne  in  mind 
that  every  application  of  it  cuts  off'  to  a  proportionate 
extent  the  supply  of  blood,  and  thus  interferes  with  the 
imion  of  the  flaps.  This  important  fact  has  been  hitherto 
overlooked.  May  not  some  of  the  untoward  results  be 
dependent  on  this  cause  1 

It  has  been  attempted  to  close  the  fissm-e  in  the  hard 
palate  by  an  operation,  and  in  some  cases  this  has  been 
actually  accomplished.  I  have  never  made  the  attempt. 
The  operation  is  by  no  means  an  inviting  one,  and  the 
risk  of  failure  very  great.  For  fui'ther  information  con- 
cerning this  operation,  I  gladly  refer  the  reader  to  what 
Mr.  Pollock  has  wiitten  on  this  subject  in  the  Medico- 
Chirurgical  Transactions,  and  elsewhere. 

When  the  operation  is  finally  completed,  at  the  expn-a- 
tion  of  possibly  tlu-ee  weeks  or  a  month,  the  friends  may 
begin  to  express  disappointment  that  the  ai-ticulation 
of  the  child,  although  improved,  is  still  imperfect ;  and 
imperfect  it  will  be  for  months  and  possibly  for  yeai*s, 
and  not  improbably  for  life.  It  is  the  duty  of  the  sur- 
geon to  acknowledge  this  necessaiy  evil  before  he  under- 
takes the  operation.  A  certain  degi-ee  of  improvement 
is  inevitable,  on  mechanical  grounds,  but  to  represent  to 
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the  parents  of  a  child  that  the  operation  is  a  certain  cure 
for  its  congenital  defects,  is  to  prove  faithless  to  our 
trust  as  medical  men,  and  to  commit  a  breach  of  those 
acknowledged  laws  of  honourable  dealing,  on  the  precise 
observance  of  which  alone  public  confidence  can  be  main- 
tained. The  operation,  it  must  be  confessed,  is  not  a 
cm-e,  and  the  whole  that  can  be  said  in  its  favour  is, 
that  a  cure  is  now  possible,  while  before  the  operation  it 
was  impossible. 

I  feel  it  requisite,  in  the  absence  of  any  published  After  man- 
du'ections  on  the  subject,  to  say  a  few  words  on  the  after 
management  of  these  cases.    The  treatment  consists  in 
regulating  the  actions  of  one  series  of  muscles,  and  of 
exciting  to  action  a  second. 

The  first  remark  relates  to  the  tongue.  The  tongue  Functions 
exercises  two  distinct  functions,  one  relates  to  deglutition,  ton*^e. 
the  second  to  speech.  These  functions,  when  exercised 
in  health,  call  on  the  organ  for  movements  totally  dis- 
tinct from  each  other.  In  deglutition,  as  has  been 
already  explained,  the  tongue  is  engaged  in  pressing  the 
food  against  the  roof  of  the  mouth  and  the  soft  palate, 
while  speech  requires  its  co-operation  with  the  teeth  and 
hps  in  the  enunciation  of  sounds.  There  is  an  exception 
to  this  division  in  pronouncing  the  letters  d,  h,  I,  n,  and  t, 
and  sometimes  in  sounding  which,  the  tongue  touches 
the  roof  for  an  instant,  but  rather  incidentally  than  as 
essential  to  the  required  sound.  In  all  persons  having 
a  defective  palate,  the  movements  of  the  tongue  are 
eccentric,  consequent  on  an  instinctive  effort  to  close 
the  opening  in  the  palate  by  its  means,  while  endea- 
vouring to  fill  up  the  inteiTal  of  the  fissure.  This  action 
becomes  habitual,  and  is  only  subverted  and  coiTected 
by  the  agency  of  time.  The  other  series  of  muscles 
relate  to  those  of  the  soft  palate,  which  having  been 
deprived  of  antagonism,  and  partially  cut  asunder  durmg 
the  operation,  are  weak  and  unsteady.  The  soft  palate  Actions  of 
IB  paralysed,  it  does  not  respond  to  the  actions  either  of  P^'i'" 
the  tongue  or  of  the  agents  of  respiration  or  of  volition.  ' 
Its  condition  corresponds,  though  in  a  minor  degree,  with 
that  of  the  same  organ  in  stertor,  it  vibrates  under  the 
influence  of  a  current  of  air.  The  soft  palate  as  well  as 
the  tongue  must  be  educated. 

With  respect  to  the  tongue,  I  have  seen  gi-eat  advantage 
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obtained  fi-om  speaking  with  a  pebble  in  the  mouth, 
or  a  glass  bead,  which  has  been  fixed  to  the  lower  teeth, 
or  some  similar  means  of  fixing  it  in  the  base  of  the 
mouth.  In  pronouncing  the  letters  c,  s,  and  z,  the  tongue 
is  required  to  regulate  the  cuiTeut  of  air  passing  through 
the  closed  teeth  ;  but  the  organ  is  instinctively  raised 
to  its  old  position,  and  hence  the  diffictdty  of  these 
letters.  This  difficulty  is  only  to  be  overcome  by  long 
and  continued  exercise.  In  fact,  the  advantages  derivable 
from  the  operation  do  not  hold  reference  so  much  to  the 
soft  palate  directly,  as  to  the  tongue,  which  by  the  union 
of  the  fissures  is  released  from  the  abnoiTual  duty  of  con- 
tributing to  its  closiu-e. 
Exercise  of  The  musclcs  of  the  soft  palate  may  be  exercised  with- 
soft  palate,  out  much  difficulty  in  health.  That  we  possess  a  volun- 
tary command  over  them,  may  be  iufeiTcd  from  the 
power  exercised  in  regidating,  by  then-  means,  the  size 
of  the  cokimn  of  air  which  passes  at  any  given  moment 
through  the  nose,  as  in  the  act  of  blowing  it.  In  this 
action  the  soft  palate  is  drawn  backwards  to  touch  the 
pharynx.  Air  is  forced  against  it  from  below,  and  on 
the  sudden  remission  of  the  contact  is  the  foi'ce  of  the 
cm'rent  obtained.  Children  who  are  the  subjects  of  this 
deformity,  should  be  taiight  to  practise  this  and  similar 
movements  before  a  glass,  with  the  mouth  open.  They 
should  be  required  to  read  aloud  frequently  during  each 
day,  audibly  and  very  slowly,  and  as  distinctly  as  possible. 
I  have  generally  recommended  that  the  child  should  be 
placed  at  the  distance  of  the  further  end  of  the  room, 
and  be  required  to  speak  in  a  loud  tone,  that  all  the 
defects  of  speech  and  difficulty  of  enunciation  should  be 
Defect  of  palpable  to  itself  as  well  as  to  othera.  These  difficulties 
theTongue.  will  be  chiefly  comprised  in  the  three  letters  I  have  men- 
tioned, c,  s,  and  z,  and  are  really  due  to  the  tongue  while 
holding  a  false  relation  to  the  front  teeth,  rather  tlian 
to  any  want  of  action  of  the  soft  palate  itself  This  may 
be  imderstood  by  observing  the  different  charactei-s  of 
the  sound  in  pronouncing  the  combination  of  the  letters 
sh,  as  in  the  word  she,  and  the  sound  of  the  s  employed 
singly.  In  the  former,  M'hich  requires  the  approximation 
of  the  tong-ue  to  the  roof  of  the  mouth,  children,  after 
the  operation,  AviU  pronounce  almost  perfectly ;  but 
directly  the  tongue  is  required  in  the  front  of  the  mouth 
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to  regulate  the  column  of  air  passing  through  the  teeth, 
then  the  defect  becomes  palpable,  and  the  articulation 
imperfect.  Perseverance  in  the  endeavour  to  regulate 
these  actions  will  succeed  in  enabling  the  patient  to  im- 
prove his  speech  in  a  veiy  important  degi'ee,  and  to  pass 
cmrent  in  society  without  observation. 


BRONCHOCELE. 

This  disease  does  not  fi-equently  admit  of  relief  through 
the  medium  of  operative  sm-geiy.  The  enlargement  of 
the  thyroid  body  (or  gland  as  it  was  formerly  called)  is  so 
common  a  malady,  and  at  the  same  time  so  little  allied 
to  what  would  beai-  the  definition  of  disease,  while  the 
organ  itself  is,  anatomically,  so  inseparably  connected 
with  the  complicated  structm-es  around,  that  the  prac- 
tised operator  is  very  reluctant  to  resort  to  the  application 
of  the  knife  for  its  rehef.  The  question  of  extirpation 
of  the  thyroid  body  has  been  mooted,  and  actually  pro- 
posed, in  cases  either  of  great  and  injurious  enlargement, 
or  of  malignant  disease.  In  either  case,  it  is,  in  my  Extirpation 
opinion,  barely  admissible.  If  for  enlargement,  the  con-  g^^jg"*'^" 
dition  of  the  so-called  disease  would  never  justify  it,  imtil 
the  foiu:  arteries  which  supply  the  organ  with  the  pabulum 
for  its  increase  were  cut  oif  without  benefit ;  and,  even 
this,  or  rather  these  operations,  are  wisely  eschewed  by 
aU  reflecting  surgeons,  on  the  ground  of  their  impractica- 
bility ;  and,  d,  fortiori,  the  removal  of  the  body  itself 
must  indeed  be  a  difficult  imdertalung ;  while,  if  pro- 
posed for  malignant  disease,  it  is  exceedingly  improbable 
that  such  disease  could  be  so  entirely  insulated  by  the 
knife  as  to  justify  the  attempt  to  encounter  so  large  an 
operation,  and  one  which  would  be  almost  certain  to  be 
followed  by  a  fatal  result. 

While  on  the  subject  of  tying  arteries  in  the  region  of  Tying  supe- 
the  neck,  I  have  refeiTed  to  the  operation  for  tying  the  arte^j^^"''^ 
superior  thyi-oid  artery,  as  perfonned  by  Sir  W.  Blizard, 
by  Mr.  Earle,  and  others.  It  is  an  operation,  the  per- 
formance of  which  is  perfectly  justifiable,  and  as  I  can 
testify,  IS  attended  with  marked  diminution  of  the  en- 
larged structure,  if  this  be  the  object  to  be  attained  ; 
but  the  relations  of  the  inferior  thyroid  are  so  xnuch 
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more  complicated,  and  the  artery  itself  lies  so  deeply 
embedded  in  the  structures  of  the  neck,  that  I  conceive 
its  exposm-e  without  danger  to  be  almost  impossible. 

The  removal  of  a  portion  of  the  thyroid  body  appears 
to  me  a  proposition  nearly  as  preposterous  as  that  of  its 
extirpation,  and  I  can  only  counsel  the  young  opei'ator  to 
avoid  it. 

I  am  inclined  to  think  that  simple  enlai-gement  of  the 
thyroid  body  is  not  so  frequent  a  somxe  of  evil,  on  the 
ground  of  its  pressiu-e,  as  many  suppose.  I  am  quite 
aware  that  difficulty  of  respiration  and  of  deglutition  not 
veiy  infrequently  attend  it,  and  that  such  symptoms  appear 
to  result  from  the  presence  of  the  abnoi-mal  structure, 
which  occupies  so  large  a  portion  of  the  anterior  aspect  of 
the  neck  ;  but  I  cannot  forget  that  this  condition  of  the 
organ  is  peculiarly  incidental  to  yoimg  women  ;  that  the 
symptoms  of  inconvenience  are  very  disproportioned  to 
the  size  ;  that  its  attacks  are  eccentric  and  uncertain ; 
and  that  the  inconvenience  of  its  presence  is  chiefly 
experienced  during  the  catamenial  periods.  In  fact, 
Often  hy3te-  there  is  so  much  of  hysteria  mixed  up  with  it,  that 
I  am  myself  exceedingly  disinclined  to  countenance 
any  attempt  to  afford  relief  by  operation  ;  and, 
assuredly,  I  have  no  faith  in  the  proposition  that  was 
made,  I  believe,  by  Mr.  Allan  Burns,  to  divide  the  fascia 
covering  it. 

I  have  recently  treated  the  following  case  of  the  above 
kind  in  St.  Bartholomew's  Hospital :  A  stout  ghl  of 
eighteen  suffered  greatly  from  the  presence  of  a  large 
bronchocele.  The  isthmus  was  large  and  broad,  and  its 
pressm-e  so  great  as  to  produce  considerable  difficulty 
in  respiration,  which  was  audible  to  peraons  at  the  oppo- 
site side  of  the  ward,  and  her  face  gi-eatly  congested. 
So  severe  were  these  symptoms,  that  it  appeai-ed  desirable 
to  endeavour  to  affoi-d  her  some  relief  by  operation. 
Under  the  influence  howevei*  of  full  doses  of  steel,  the 
difficulty  of  breathing,  with  the  veiy  palpable  reductimi 
of  the  whole  thyroid  body,  subsided,  and  her  face 
recovered  the  natural  tint  of  health. 
Cells  of  thy-  In  cases  of  great  enlargement  of  the  thyi-oid  body,  a 
roidbody.  i-^qUqy^  because  a  simpler,  operation  may  be  resorted  to, 
which  is  equally  efficient  in  affording  relief  and  in  avoid- 
ing danger.    In  some  examples  of  enonnous  growth  we 

 J 


Evil  from 

pressure 

rare. 


BRONCHOCELE. 


find,  by  dissection,  the  mass  to  be  composed  of  dilated 
cells  containing  serum,  to  the  extent  of  from  half  an 
onnce  to  one  ounce  or  more.  These  cells  may  be 
evacuated  with  a  trocar,  with  great  temporaiy  relief.  I 
have  successfully  adopted  this  principle  of  treatment 
in  more  than  a  single  case.  I  saw,  with  Mr.  Lobb,  a  Cases, 
lady  who  had  one  of  the  lai'gest  bronchoceles  I  have  ever 
seen  in  England.  All  ordinary  treatment  failed  to  afford 
her  relief  from  its  most  inconvenient  weight.  On  ex- 
amining it  I  ascertained  the  situation  of  various  of  the 
cysts  of  which  it  was  composed.  Into  one  of  these  I 
introduced  a  small  hydi-ocele  trocar,  and  removed  seven 
ch-ams  of  bloody  serum.  The  wound  healed.  The 
fluid  again  collected,  and  the  cyst  was  repunctured. 
We  then  attacked  two  or  tkree  of  the  others,  and 
by  repetition  reduced  permanently  the  bulk  of  the 
entire  tiunours  ;  for,  after  repeated  punctiu-e,  the 
cysts  became  reduced  in  size,  and  the  relief  was  so 
great  as  to  render  the  lady  perfectly  content  with  her 
condition. 

In  another  case  I  punctured  a  cyst  of  the  thyroid 
body  several  years  ago  without  danger  or  difficulty,  but 
with  great  temporary  benefit.  In  this  instance  I  evacu- 
ated a  considerably  larger  quantity  of  fluid  than  in  the 
former  case.  I  lost  sight  of  the  case,  however,  and  am 
unable  to  give  the  result. 

Mr.  Arnott  informs  me  that  he  has  treated  several 
cases  in  the  Middlesex  Hospital  with  success,  and  that 
in  one  patient  he  punctured  a  very  large  cyst  of  the 
thyi-oid  body,  from  which  he  evacuated  from  five  to  six 
ounces  of  fluid. 

The  apphcation  of  a  seton  thread  is  so  gi-eat  a  resource  Seton 
in  many  kinds  of  serous  cysts,  whether  containing  modifi-  "'"'''"^ 
cations  of  salivary  fluid  or  albumen,  whether  in  burste, 
ranula,  or  hydrocele,  that  one  sees  no  reason  why  this 
remedy  may  not  be  employed  with  equal  benefit  in  the 
cases  in  question.  If  a  cyst  be  emptied  with  a  trocar, 
and  Its  size  calculated  by  the  quantity  that  escapes  from 
It,  there  could  bo  no  difficulty  in  passing  a  thread  into 
and  through  the  cavity  by  means  of  a  mucli-cm-vcd  needle, 
The  thread  should  be  fine,  as  should  the  needle  employed 
for  Its  introduction,  of  substance,  indeed,  sufficient  only 
to  insure  safety.    The  effect  should  be  watched  with  care, 
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aud  the  thread  removed  on  the  occurrence  of  any  positive 
pain. 

In  these  enlargements  of  the  thyi-oid  body  the  stemoid 
muscles  which  cover  it  are  so  attenuated  by  the  long- 
continued  pi-essure,  that  a  punctm-e  through  them  is  an 
unimportant  consideration.  The  carotid  arteries  lie  quite 
at  the  side  and  behind ;  and  if  those  cysts  only  be 
selected  for  punctm-e  that  are  clearly  perceptible  from 
the  front  surface,  and  the  circle  formed  by  the  ligature 
be  not  greater  than  three-quai-ters  of  an  inch,  one  does 
not  see  from  what  source  evil  could  arise,  so  far  as  the 
operation  itself  is  concerned. 


ON  TRACHEOTOMY. 

Sui-geons  are  occasionally  required  to  make  an  artificial 
opening  into  the  windpipe,  either  with  a  view  to  obviate 
the  fatal  consequence  of  constriction  of  the  canal,  for  the 
pm*pose  of  attempting  the  removal  of  a  foreign  body  that 
has  accidentally  entered  it,  or  for  that  of  inflating  the 
lungs  in  persons  drowned.  The  extreme  iiTitabihty  of 
this  canal,  and  its  high  degi'ee  of  vitality,  intimately 
connected  as  it  is  with  the  indispensability  of  its  healthy 
functions  to  life,  now  distm-bed  either  by  disease  or  by 
Deposition  the  presence  of  a  foreign  body,  renders  this  operation  one 
of  lymph.    q£  peculiai"  delicacy,  and  of  some  difficiUty  and  danger. 

Tracheotomy  is  requued  in  cases  of  disease  of  the  larynx, 
the  effect  of  which  is  to  contract  the  canal.  The  seat  of 
such  disease  is,  of  com-se,  the  glottis,  around  the  orifice 
of  which  the  membrane  is  thickened  by  inflammation, 
and  its  products,  such  as  the  deposition  of  lymph,  which 
presents  itself  in  tlie  form  of  an  adventitious  membrane. 
The  contraction  of  the  canal  thus  formed,  however,  beai's 
no  comparison  to  the  difficulty  caused  in  the  respiratoiy 
function,  which  is  aff'ected  in  a  degree  apparently  dispro- 
portioned  to  the  encroachment  on  the  tube,  thus  indi- 
cating the  value  of  this  structure  in  the  economy  of  the 
living  body,  and  on  this  principle  we  explain  the  irregular 
and  spasmodic  natm-e  of  the  symptoms  which  characterize 
its  diseases. 

Diseases         The  disease  for  which  the  operation  is  required,  is,  most 
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commonly,  laryngitis,  attended  by  thickening  of  the  l^^ch^? 
membrane  covering  the  chordte  vocales,  whether  affected  tomy. 
primarily  or  by  extension  from  the  fauces  or  tonsils.  In 
determining  the  necessity  of  the  operation,  we  do  not 
pretend  to  be  governed  by  the  presence  of  this  or  that 
form  of  disease,  but  by  the  pressure  of  symptoms,  which,  if 
imminent,  demand  artificial  opening,  to  whatever  class  they 
belong,  or  in  whatever  region  they  originate.  In  order  to 
justify  the  operation,  the  symptoms  must  be  cleai'ly  de- 
fined, and  the  case  thoroughly  miderstood  by  the  surgeon. 
These  symptoms  are,  gi'eat  dyspnoea,  threatening  suffoca- 
tion, loss  of  voice,  the  act  of  inspu'ation  short,  and  made 
with  a  painful  effort,  and  often  productive  of  a  whistling- 
sound  in  the  larynx  ;  lividity  of  the  skin,  either  of  the 
face  or  extremities ;  respiratory  mm-mur  imperfectly 
heard  over  the  suiface  of  each  lung.  The  symptoms  may 
be  distinguished  from  those  of  fluid  in  the  pleural  cavity, 
by  the  disease  being  obviously  referable  to  a  point  com- 
mon to  the  two  sides  of  the  chest.  The  lungs  equally 
participate  in  the  difficidty  consequent  on  an  obstruction 
common  to  the  two.  There  is  no  evidence  of  disease 
refen-ed  to  the  chest,  but  there  is  evidence  of  that  of 
the  laiynx  or  trachea,  indicated  by  local  pain,  with  more 
or  less  of  swelling  and  tenderness  on  pressure.  In 
laiyngitis  the  patient  is  raised  in  bed  with  his  head 
drawn  forwards,  while  in  empyema  the  body  is  often 
inclined  over  to  the  diseased  side.  In  cases  of  more  than 
usual  difficidty  the  most  careful  diagnosis  is  required ; 
for  it  cannot  be  denied  that  the  best  authority  obtainable 
in  several  examples  has  been  led  into  error. 

With  such  symptoms,  and  with  thi-eatening  suffocation,  Symptoms 
the  surgeon  has  no  alternative  but  that  of  operation ;  {pe'^^on 
but  before  proceeding  to  this  crisis,  he  should  survey  the 
neck,  and  call  to  his  recollection  the  relations  of  the 
various  stractui'es  occupying  its  central  line,  and  proceed 
to  select  that  situation  in  which  the  opening  may  be 
made  with  the  least  danger.  This  selection  is  a  veiy 
important  consideration.  In  order  to  assist  in  this 
decision,  I  have  made  the  following  sketch  of  the  middle 
line  of  the  neck. 

Any  incision  made  into  the  air-tube  above,  or  through 
the  cricoid  cartilage,  would  constitute  the  operation  of 
laryngotomy.    Now  the  distance  between  tlie  point  of 
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connection  of  the  chordae  vocales,  and  the  crico-thyi-oid 
membrane,  which  is  the  only  membranous  part  through 
which  an  opening  can  be  made  below  the  cords,  is  not 
more  than  one-third  of  an  inch  ;  and  supposing  the  dis- 
ease to  be,  as  usually  found,  occupying  the  glottis  or  the 
opening  between  the  cords,  it  is  not  tmreasonable  to  sup- 
pose that  inflammation  and  thickening  will  advance  even 
lower  than  the  point  indicated,  and  that  the  consequences 


A.  Base  of  the  jaw. 

B.  Oa  hyoides. 

C.  Thyro-hyoid  liga- 

ment. 


D.  Tliyroid  cartilage. 

E.  Crico-thyroid  liga- 

ment. 

F.  Cricoid  cartilage. 


G.  First  ring  of  trachea. 

H.  Istlnnus  of  thjToid 

body. 

I.  Inferior  thyroid  vein. 


•  Insertion  of  epiglottis,  and  immediately  below  is  the  attachment  of  ohordio 
vocales. 
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of  the  operation  may  extend  to  them  fi'om  the  close 
proximity  of  the  opening  made  into  the  tube  and  the 
cords  above.  In  order  to  avoid  this  evil,  the  part  selected 
has  usually  been  that  below  the  isthmus  of  the  thyi'oid 
body  ;  but  to  this  locality  there  are  abundant  objections. 
In  the  first  place  the  trachea  is  placed  very  deeply  in  the  °^ 
neck,  increasing  as  it  descends.  Immediately  above  the 
sternum,  the  au--tube  lies  at  a  distance  of  more  than  one 
inch  from  the  surface,  and  this  is  a  gi'eat  depth  to  dissect 
upon  in  so  critical  a  region,  even  under  the  guarantee  of 
the  soundest  anatomical  knowledge.  Another  difficulty  irregularity 
is  founded  on  the  veiy  great  UTegularity  of  the  vessels 
in  this  region  descending  on  the  trachea.  It  must  be 
recollected,  that  the  two  stemo-thjToid  muscles  are  placed 
side  by  side,  and  closely  in  contact,  and  that  although 
it  may  not  be  difficidt  to  hit  the  precise  line  of  junction 
in  the  dead  subject,  it  is  often  difficult  to  effect  it  in  the 
living,  and  having  once  lost  the  mesial  line,  aU  is  uncer- 
tainty onwards  in  the  dissection.  The  vessels  underneath 
the  stemo-thyroid  consist  of  a  large  venous  trunk  of  great 
size,  the  inferior  thyroid,  or  a  congeries  of  smaller  veins, 
which  from  their  proximity  to  the  heart  bleed  very  freely, 
and  fill  the  woimd  with  blood.  This  womid  it  is,  perhaps, 
more  indispensable  to  the  progi-ess  of  the  operation  to  be 
kept  dry  and  clean,  than  any  wound  made  in  operative 
surgery;  for  the  blood,  trickhng  into  the  trachea  when 
opened,  would  aggravate  the  patient's  suffering,  and,  if 
profuse,  would  probably  prove  fatal.  Besides  these  vessels, 
we  have  occasionally  a  middle  thyi-oid  arteiy,  ascending 
on  the  trachea  from  the  arch  of  the  aorta.  These  ob-  ■f^'^ays  a 
stacks  to  the  progi-ess  of  the  operation  render  it  tedious,  J-eration. 
and  often  dangerous  ;  and  I  have  known  the  operation  to 
be  entu-ely  airested,  under  the  hand  of  a  surgeon  of  some 
experience,  in  consequence  of  the  number  and  size  of  the 
veins  usually  occupying  the  front  of  the  tube.  Indeed, 
it  IS  very  rare  that  they  are  entirely  absent.  The  expo-  Operation 
sure  of  the  sm-face  of  the  tracliea  above  the  thyi-oid  roTm^' 
isthmus  has  not  those  objections.  It  will  be  observed 
that  a  space  is  there  left  uncovered  by  muscle  or  gland' 
of  about  a  quarter  of  an  inch  in  length.  This  part  of  the 
air-tube  is  nearer  to  the  surface,  and  though  not  desti- 
tute of  vessels,  is  comparatively  free  from  them.  An 
artery  of  some  size,  often,  though  not  generally,  coasts 
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along  and  in  contact  with  the  upper  border  of  the 
isthmus,  crossing  the  trachea.  This  is  the  point  that 
should  be  selected  for  the  operation  of  tracheotomy.  It 
is  time  that  its  size  is  limited,  scarcely  admitting  the 
passage  of  the  cm-ved  trocar ;  but  to  obviate  this  disad- 
vantage, the  isthmus  being  connected  to  the  trachea  by 
cellidar  tissue  only,  may  be  detached  by  a  blunt  hook, 
and  di-a\m  forcibly  downwards ;  indeed,  if  necessary,  and 
in  the  absence  of  the  transverse  inosculating  branch  of 
the  superior  thyroid  arteries,  the  isthmus  may  be  divided 
along  the  mesial  line,  and  without  bleeding,  consequent 
on  the  limited  number  of  the  inosculating  branches  of 
the  two  lobes.  I  have  been  troubled,  even  in  this  situa- 
tion, by  the  presence  of  veins  ;  but,  if  present,  they  are 
small  in  comparison  with  the  venous  trunks  covering  the 

Difficulty  of  trachea  below  the  isthmus.  Evei-y  difficulty  in  the  pro- 
position. PI  %/  J  r 

gress  of  the  operation  for  tracheotomy,  when  called  for  by 

disease,  should  be  avoided,  on  account  of  the  inconvenient 
and  irksome  position  of  the  surgeon,  caused  by  that  of 
the  patient,  who  resists  eveiy  attempt  to  place  his  head 
in  a  favourable  attitude  for  the  purpose,  with  the  instinc- 
tive object  of  preventing  strangulation. 

This  situation  should  be  selected,  also,  whenever  it  is 
deemed  necessary  to  perform  the  operation  of  tracheotomy, 
for  the  purpose  of  inflating  the  lungs  in  drowned  persons  ; 
but,  on  other  occasions,  and  in  the  absence  of  disease, 
there  is  no  objection  to  the  higher  operation,  or  that  of 
lai'yngotomy.  When  an  opening  is  made  for  the  pm-- 
pose  of  facilitating  the  removal  of  foreig-n  bodies  by  the 
introduction  of  an  instrmnent  through  the  opening,  the 
lower  operation,  or  that  above  the  sternum,  may  promise 
a  better  chance  of  success ;  but  as  I  have  never  known 
any  advantage  to  arise  from  such  introduction,  but  rather 
an  aggravation  of  the  patient's  sufieriugs,  so  the  opera- 
tion, when  performed  with  this  view,  does  not  appear 
to  me  to  justify  a  deviation  from  the  recommendation 
above  given. 

Operation.  Previous  to  the  oiieration,  the  surgeon  should  make  a 
cai'eful  examination  of  the  mesial  line  of  the  neck,  and 
mark  the  point  of  the  canal  which  he  proposes  to  open. 
The  patient  is  then  placed  in  such  a  position  in  bed  as 
will  aiFord  the  operator  a  perfect  command  of  the  neck, 
so  far  as  this  is  compatible  with  the  respiration  of  the 
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patient.  But  this  function  being  deranged,  the  best 
position,  viz.,  that  of  the  head  thi-own  sufficiently  back- 
wai-ds,  is  rendered  very  painful,  and  is  often  impossible  to 
be  retained  for  any  length  of  time.  Between  the  necessi- 
ties of  the  patient  and  the  requu-ements  of  the  surgeon, 
the  best  compromise  must  be  made.  An  incision  of  about 
an  inch  and  a  half  in  length  is  made  in  the  mesial  line, 
beginning  about  the  middle  of  the  thyi'oid  cartilage,  and 
continued  downwards,  and  the  parts  carefully  dissected 
till  the  cricoid  cartilage  is  exposed.  The  examination  of 
the  trachea  below  should  be  made  with  more  caution ;  and 
the  parts  being  exposed,  the  operator  will  be  enabled  to 
judge  whether  he  has  space  sufficient  to  introduce  the 
tube  above  the  isthmus.  If  not,  this  part  of  the  thyroid 
body  may  be  drawTi  downwards  with  a  blunt  hook.  Space 
being  thus  obtained,  a  fine  knife  should  be  passed  into 
the  trachea,  and  a  cu-cular  piece  cut  out,  great  care  being 
taken  to  hold  it  firm  while  cutting.  This  purpose  will 
be  best  attained  by  the  trachea  being  held  firmly  by 
means  of  a  small  pointed  hook,  to  which  a  strong  wooden 
handle  is  fixed.  The  relief  to  the  respu-ation  will  be 
instantaneous.  The  curved  chain  trocaa-,  which  was  Chaiu 
invented  by  the  late  Mr.  John  Wood,  is  occasionally 
employed.  I  have  used  it  on  more  than  one  occasion  ; 
but  the  objection  to  it  is  founded  on  the  difficulty  of  its 
first  introduction  ;  and,  although  the  presence  of  a  canula 
in  the  wound  answers  two  important  indications, — first, 
of  preventing  the  entrance  of  blood  into  the  tube,  and, 
secondly,  that  it  fully  retains  the  opening, — yet  I  am 
inclined  to  think,  that  when  we  have  no  htemon-hage  to 
contend  against,  and  the  disease,  being  of  recent  existence, 
leads  to  the  probability  of  early  recovery,  it  is  better  to 
divest  the  trachea  of  the  foreign  body  altogether,  and  to 
rely  on  the  removal  of  a  cu-cular  portion  of  the  tube. 
The  introduction,  and  even  the  presence  of  the  canula, 
is  generally  a  som-ce  of  great  irritation  and  coughing, 
much  of  which  may  be  avoided  by  leaving  the  opening 
unmolested.  The  accompanying  sketch  represents  an  in- 
genious instiiunent  which  T  think  superior  in  principle 
either  to  the  knife  or  to  the  chain  trocar.  It  consists 
of  a  canula  with  a  cutting  edge,  through  which  passes 
a  trocar  cylinder,  terminating  not  in  a  cutting  point, 
but  in  a  small  hook.    The  two  are  connected  by  a  well- 
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made  screw,  by  which  the  canula  revolves  upon  the 
trocar  within  it.  The  screw-point  projects  a  quarter  of 
an  inch  beyond  the  cutting  edge  of  the 
camila.  The  instmmeut  is  apphed  by 
seizing  the  portion  of  the  trachea  to  be 
removed  with  the  hook ;  the  canula  is 
then  screwed  domi,  with  its  cutting- 
edge  on  the  rings  of  the  tube,  and  the 
centre-piece  drawn  out.  The  canula 
may  be  retained  or  not.  This  instru- 
ment, which  is  the  invention  of  Dr. 
Marshall  Hall,  labom-s  under  the  great 
objection  of  difficidty  of  application  to 
the  moveable  surface  on  which  it  has 
to  act. 

Great  after  attention  is  requned  by 
the  patient.  The  attendants  should  be 
instructed  in  the  best  mode  of  keeping 
the  womid  clear  of  mucus,  which  tends 
fi-equently  to  obstruct  the  cmTcnt  of 
air  thi'ough  it. 

The  most  important  part  of  the 
after  treatment  is  too  often  altogether 
ignored.  One  frequent  cause  of  death 
after  tracheotomy  is  pneumonia,  induced 
no  doubt,  by  the  direct  passage  of  cold 
Tempera-  air  into  the  hxngs.  The  just  di-ead  of  this  occurrence 
tureofiooni.  ^^^j-gj^  makes  physicians  hesitate  to  sanction  the  operation, 
even  when  it  is  somewhat  \irgently  demanded.  The 
remedy  for  this,  and  for  similar  somxes  of  danger,  is  to 
place  the  patient  diuing  and  after  the  operation  in  an 
atmosphere  artificially  warmed  and  moistened.  Its  tem- 
peratm-e  should  be  raised  to,  and  kept  steadily  at  80°  or 
85°,  and  a  copious  supply  of  steam  thrown  into  the  room. 
This  latter  point  is  easily  effected  hj  prolonging  the 
spout  of  an  ordinary  kettle.  It  is  an  additional  pre- 
caution to  cover  the  orifice  of  the  camila  with  a  piece 
of  gauze,  to  sift  the  air.  These  simple  precautions 
should  never  be  neglected.  A  patient,  who  after  the 
operation  is  left  in  an  ordinaiy  atmosi^here,  exposed  to 
constant  changes  of  its  temperature,  is  in  many  instances 
deprived  of  his  best,  perhaps  his  only  chance  of  recovery. 
Size  of  tube.     One  other  ca\ition  should  be  mentioned.    For  some 
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hours  after  the  operation,  the  patient,  more  especially  if 
he  bo  a  child,  should  be  carefully  watched  to  ascertain 
that  the  blood  is  sufi&ciently  aerated.  It  is  a  fact  which 
should  never  be  forgotten,  that  a  tube  through  which  a 
person  may  breathe  with  comparative  comfort  for  a  few 
minutes  may  nevertheless  be  too  small  for  a  permanent 
supply  and  interchange  of  air.  Of  this  any  one  may 
convince  himself  by  breathing  for  a  short  time  through 
a  piece  of  ordinaiy  tobacco  pipe.  The  difficulty  will  not 
be  apparent  until  after  the  lapse  of  a  short  interval. 
Therefore,  when  from  any  circumstance  we  have  been 
compelled  to  use  a  small  tube,  we  should  jealously  watch 
our  patient  for  the  signs  of  recm-ring  asphixia.  If  we 
are  alive  to  the  cause,  the  remedy  is  obvious. 

The  lower  operation,  performed  in  the  supra-sternal  fossa.  Operation 
requhes  the  lower  and  more  lengthened  incision,  and  the  igtiunus. 
gi-eatest  care  is  requu'ed  in  dissecting  the  smface  of  the 
ti-achea.  The  depth  of  the  woimd  wiU  prolong  the  operation 
to  double  the  length  of  time  required  for  the  other. 
In  this  and  in  all  similar  conditions  silver  knives  will 
be  found  most  valuable,  simply  because  they  may  be 
employed  fi-eely,  with  less  danger  of  hsemoiThage  than 
apphes  to  a  sharp-edged  insti-ument.  There  is  no  true 
heroism  in  wilfid  danger.  Mr.  Syme  rejects  the  blimt- 
edged  knife.  Sir  B.  Brodie  and  many  other  high  autho- 
rities adopt  it  on  special  occasions. 

Laryngotomy. — In  openmg  the  laiynx  the  crico-thyroid 
ligament  is  divided.  The  external  incision  should  be 
commenced  at  the  highest  part  of  the  thp-oid  cartilage, 
and  continued  domi  along  the  mesial  line,  and  the  dissec- 
tion can-ied  on  to  the  ligament. 

When  clearly  exposed,  the  crico-thyroid  ligament  should 
be  cut  away  entirely,  in  order  to  allow  of  space  sufficient 
for  resph-ation.  The  intei-val  between  the  thyi-oid  and 
cricoid  cartilages  is  so  nan-ow,  as  to  requu-e  their  being 
rendered  as  clean  as  possible.  As  in  the  previous  opera" 
tion,  it  is  preferable,  having  made  the  orifice  into  the 
air-tube  as  patent  as  possible,  to  leave  it  without  an 
instrument. 
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CHAPTER  XXI. 

OPERATIONS  ON  THE  CHEST  AND  ABDOMEN. 

Paracentesis  TJioracis. — The  cavity  of  the  pleiira,  conse- 
quent on  an  attack  of  pleurisy,  may  become  distended 
with  fluid,  which  may  exercise  a  very  injm-ious  degree  of 
pressure  on  the  body  of  the  kmg,  and  materially  influence 
the  position  of  the  heart.  Under  these  circumstances, 
a  surgeon  is  occasionally  called  on  to  relieve  the  patient  by 
Eesponsi-  evacuating  the  fluid.  As  the  discredit  of  failm-e  would 
opOTator.  ^6  equally  shared  by  the  adviser  and  the  perfonner,  it  is 
the  duty  of  the  sm-geon  to  ascertain  for  himself  the 
necessity  of  the  operation  before  he  undertakes  it. 

The  operation  is  justified,  supposing  the  physical  signs  of 
fluid  in  the  pleura  to  be  unequivocal,  either  l3y  the  m-gent 
symptoms  actually  present,  as  severe  dyspnoja  threaten- 
ing suffocation,  or  by  the  failure  of  all  other  means  to 
produce  absorjDtion,  for  the  most  serious  consequences 
may  result  from  the  prolonged  presence  of  much  fluid  in 
the  plem-a.  The  heart  and  other  viscera  ai'e  displaced, 
and  therefore  embai-rassed  in  their  functions,  and  the 
lung,  if  too  long  compressed  against  the  spine,  may  be 
pennanently  bound  there,  and  so  rendered  for  the  fiitm-e 
compai-atively  useless. 

I  say  in  every  case  the  physical  signs  of  a  large  amoimt 
of  fluid  in  the  plem-a  should  be  unequivocal,  at  aU  events 
at  the  spot  where  the  punctm-e  is  contemplated.  Abso- 
lute dulness,  the  entii'e  absence  of  all  breath  and  voice 
sounds  (except  such  as  may  be  occasionally  indirectly 
transmitted),  and  the  cessation  of  all  vocal  vibi-ation. 
If  in  addition  to  these  there  is  enliu-gement  of  the  affected 
side,  and  abnormal  fulness  of  the  corresponding  inter- 
costal spaces,  the  evidence  is  still  more  satisfactoiy. 

It  is  always  desirable  to  distinguish  empyema  fi'om 
hydrothorax.  In  pm-vdent  formation  we  have  usually 
rigours  and  hectic  fever,  and  generally  more  constitutional 
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distui'bance,  than  in  the  more  chronic  fonn  of  disease. 
We  cannot  hope  for  the  absoi-ption  of  the  pus  of  em- 
pyema, which  is  only  to  be  got  rid  of  by  punctui-e, 
whereas  the  whey-hke  fluid  or  serum  of  hydi'othorax  is 
fi-equcntly  absorbed  under  appropriate  treatment ;  there- 
fore the  operation  of  paracentesis  is  more  directly  indi- 
cated in  the  one  disease  than  in  the  other. 

The  objection  to  a  puncture  forwai'ds  towards  the  Part  to  be 
sternum,  is  found  in  the  gravitation  of  the  fluid  back-  P'"^'^*™*'*- 
wards  in  the  position  in  which  patients  usually  lie.  The 
objection  to  that  backwards,  towards  the  spine,  consists 
in  the  naiTowness  of  the  intercostal  spaces,  the  larger 
size  of  the  intercostal  arteries,  and  the  greater  thickness 
of  the  muscular  investment  of  the  chest.  One  rule,  how- 
ever, is  yet  more  important,  viz.,  to  select  a  point  towards 
the  centre  of  the  fluid  collected ;  and  inasmuch  as  the 
objection  on  the  ground  of  gi'avitation  may  be  met  by  a 
con'esponding  position  of  the  patient,  so  it  is  better  to 
eiT  by  punctm-e  in  the  dii'ection  forwards  than  backwards, 
unless,  indeed,  it  is  intended  to  retain  the  opening  by 
the  presence  of  a  hollow  tube  in  the  wound. 

The  instrument  used  should  be  a  flat  trocar,  of  a  size  Previous 

intermediate  between  those  employed  in  hydrocele  and  

ascites.  There  is  no  necessity  for  the  previous  introduc-  sary. 
tion  of  a  gi-ooved  needle.  The  trocar  should  be  intro- 
duced, without  previous  incision  by  the  knife,  in  the 
centre  between  the  ribs,  by  drawing  aside  the  skin,  and 
making  a  valvulaa-  opening  as  low  down  in  the  chest  as 
possible ;  but  whether  between  the  fifth  and  sixth,  or 
between  the  sixth  and  seventh,  or  still  lower,  does  not, 
so  far  as  I  know,  admit  of  any  impei'ative  rule  ;  unless, 
indeed,  when  in  empyema  the  matter  points  on  the 
surface,  I  believe  it  would  be  equally  safe  between  the 
ninth  and  tenth,  if  the  puncture  be  made  far  backwards. 
The  trunk  of  the  intercostal  artery  runs  along  the  lower 
edge  of  the  upper,  and  a  considerable  branch  along  the 
upper  edge  of  the  rib  below.  When  the  fluid  is  nearly 
evacuated,  or  at  least  when  it  ceases  to  flow  spontane- 
ously, except  by  requmng  an  occasional  eff"ort  at  full 
inspiration,  the  canula  may  be  withdi-awn,  and  the  wound 
healed.  It  is  of  gi-eat  importance  to  prevent  the  ingress 
of  air  into  the  cavity  during  the  operation,  and  for  this 
purpose  a  useful  instrument  has  been  invented,  by  which 
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the  fluid  is  drawn  off  under  water,  and  thus  the  Uability 
to  this  evil  is  entirely  prevented.  It  is  better  to  repeat 
the  punctui-e  when  necessary,  than  to  retain  a  gum 
catheter  in  the  wound,  which  practice  I  have  on  some 
occasions  adopted. 
Mv.  Thomp-  The  accompanying  figures  represent  a  veiy  ingenious 
son's  trocar,  iustniment  invented  by  Mr.  C.  R.  Thompson,  of  Wester- 
ham,  which  is  admu'ably  adapted  for  punctiu-e  of  the 

chest  without  allowing  the 
ingress  of  any  an-.  Unfor- 
timately  from  want  of  op- 
portunity it  has  not,  to  my 
knowledge,  been  yet  tried 
upon  the  living  subject,  but 
it  is  not  difficult  to  predict 
its  complete  success.  It 
consists,  as  is  seen,  of  a 
canula,  in  the  side  of  which 
is  an  apertm-e  ;  to  this  a 
vulcanised  rubber  tube  is 
adapted,  the  other  extre- 
mity being  placed  imder 
water.    The  instrument  is 
so  constructed  as  to  peiToit 
the    shaft   of  the  trocar 
(which    is   so  accm'ately 
fitted  to  the  canida  as  to 
be  ah--tight)  to  be  with- 
drawn only  to  the  extent 
of  allowing  the  point  to 
pass  immediately  behind  the 
lateral  apertm-e.  The  second 
fionre  represents  the  instrument  before  it  is  introduced, 
the  first  with  the  elastic  tube  attached,  and  the  shaft 
withdrawn  for  the  contents  to  escape. 
Expansion       As  to  the  quantity  or  proportion  of  the  fluid  to  be 
of  lung.      evacuated,  it  would  certainly  appear  on  all  accounts  desn- 
able  that  a  portion  oialy  be  removed  at  a  time,  allowing 
an  interval  for  the  lung  to  expand  ;  for,  as  Dr.  Williams 
observes,  something  must  occupy  the  space  of  the  flmd 
removed,  and  it  is  not  probable  that  the  lung  is  always 
in  a  condition  to  expand  sufliciently  to  fiU  it.  More- 
over  in  tlie  case  of  hyckothorax,  by  the  removal  of  a 
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portion  of  the 'containing  fluid  we  place  the  remaining 
quantity  in  a  better  condition  for  absorption.  Dr. 
WiUiams  has  suggested  the  propriety  of  injecting  wai-m  Medicated 
boiled  water  into  the  cavity,  to  displace  and  dilute  the 
pus  m  case  of  necessity,  and  would  even  justify  medicated 
injections. 

A  cm-ious  case  occmTed  in  St.  Bartholomew's  Hospital, 
in  which,  with  well-mai-ked  symptoms,  Mr.  Stanley  twice 
failed  to  obtain  fluid  after  puncture.  On  examination, 
it  appeared  that  the  cause  of  the  difiiculty  arose  from  the 
presence  of  a  small  membrane  that  was  on  each  occasion 
pushed  before  the  trocar. 

To  the  above  I  may  add  some  of  the  physical  signs 
of  pneumothorax,  which  consists  in  peculiar  resonance  on 
percussion,  with  metallic  tinkling  when  accompanied  with 
fluid,  loss  of  voice  and  breath  sound,  or  amphoric  reso- 
nance of  voice  if  the  layer  of  air  be  not  veiy  thick, 
and  limited  movements  of  respiration.  There  is  usually 
more  or  less  fluid  in  the  cavity,  the  line  of  which  may 
be  ascertained  by  percussion.  It  is  better  to  tap,  so  as 
to  evacuate  the  fluid  and  ah-  at  the  same  time.  Much 
benefit  is  derived  from  rolling  the  chest  tolerably  tightly, 
both  during  and  after  the  operation,  with  an  elastic 
bandage,  as  in  the  case  of  the  same  operation  on  the 
abdomen,  and  more  especially  when  the  collection  of  fluid 
has  been  large  and  the  ribs  distended. 


OPERATION  ON  THE  ABDOMINAL  PARIETES. 

Paracentesis  Abdomiim. — This  operation  is  requu'ed  for 
the  removal  of  fluid,  collected  either  in  the  peritoneum 
or  in  the  ovary,  constituting  either  ascites  or  ovarian  Ovarian 
di-opsy.  In  operating  for  ovarian  dropsy,  it  is  always  ^"""P'^- 
desirable  to  ascertain  by  percussion,  &c.,  the  degree  of 
density  of  the  contained  fluid.  The  degi-ee  of  fluidity 
of  the  contents  of  the  sac  may  be  ascertained  with  some 
exactness  by  percussion.  If  consisting  of  pure  serum, 
the  slightest  concussion  of  the  finger  is  perceptible  on  the 
opposite  side  of  the  abdomen.  By  careful  percussion  we 
glean  some  knowledge  <jf  the  number  and  general  size  of 
the  cysts,  supposing  several  to  exist. 


560  OPERATIVE  SURGERY. 

Trocar.  The  size  of  the  trocar  should  be  moderate.    There  is 

no  advantage  to  be  derived  from  the  employment  of  a 
very  large  instrument.  A  hydrocele  trocar  will  often 
suffice  ;  and  in  some  cases  it  is  even  advantageous  to 
employ  the  finest  instrument,  allowing  the  fluid  to  di-ain 
oif  gi-adually.  Previous  to  the  operation,  an  elastic  belt, 
perforated  in  front  by  a  hole,  should  be  fixed  round  the 
abdomen,  and  attached  by  buckles  behind,  so  that  it  may 
be  tightened  during  the  operation,  if  requisite.  The 
trocar  may  be  introduced  from  one  to  three  inches  below 
the  umbilicus,  and  if  done  rapidly,  is  almost  a  painless 
operation. 

This  operation  is  rarely  undertaken,  except  for  the 
pm'pose  of  affording  temporary  relief  In  ovarian  disease, 
supposing  the  cyst  to  be  multilocular,  and  the  evacua- 
tion of  the  cyst  first  punctm-ed  fail  to  afford  relief,  a 
second  or  a  thu-d  punctm-e  may  be  made  througii  any 
part  of  the  front  waU  of  the  abdomen,  avoiding  as 
much  as  possible  the  neighbom'hood  of  the  epigastric 
arteries. 

Ascites.  The  proportion  of  the  fluid  to  be  evacuated,  whether 
in  ascites  or  in  ovarian  disease,  is  a  question  of  much 
interest  to  the  surgeon.  It  has  been  proposed  to  evacuate 
the  contents  of  the  cyst  in  either  disease,  by  repeated 
evacuations  of  a  portion  of  the  fluid  only,  and  this  modi- 
fication is  occasionally  attended  by  the  best  results. 
Sufficient  fluid  may  be  removed  to  obtain  temporary 
relief  to  the  respiration  and  to  the  general  symptoms  of 
oppression,  and  the  operation  repeated  in  the  com'se  of  a 
few  days,  and  again  at  the  same  interval.  It  is  also 
desii-able  to  tiy  largely  the  experiment  of  acupuncture, 
that  somewhat  mysterious  .agent  of  good  that  exercises 
an  important  influences  in  many  diseases.  With  the 
effects  of  acupunctm-e  in  hydrocele,  all  are  familiar ; 
and  I  am  satisfied  we  shall  not  employ  it  uselessly,  in 
the  larger  diseases  of  ascites  or  ovarian  dropsy. 

In  reference  to  the  question  of  selection  of  the  locality 
for  puncture,  I  cannot  help  refeiring  to  a  case  of  ascites 
on  which  I  oj^erated  two  years  since.  Tlie  contents  of 
the  abdominal  sac  communicated  with  the  cavity  of  the 
tunica  vaginalis  belonging  to  the  right  testicle,  from 
which  they  were  readily  evacuated  by  pnnctiu-e.  With 
the  concurrence  of  Dr.  Lobb  I  removed  the  entire  fluid 
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from  the  abdomen,  by  means  of  a  pimctm-e  made  at  the 
bottom  of  the  scrotum  with  a  hydi'ocele  trocar. 

Abscess  in  the  Parietes  of  the  Abdomen. — Abscess  in  Abdominal 
the  subcutaneous  tissue  and  fat  of  the  abdominal  wall, 
though  not  common,  is  more  frequently  met  with  than 
the  same  disease  occui-ring  between  the  muscles,  or  thau 
that  of  abscess  in  the  sheath  of  the  rectus  muscle,  which 
is  an  exceedingly  rare  disease.  When  situated  over  or 
in  the  neighbourhood  of  the  liver,  it  is  often  mistaken  for 
abscess  in  the  organ  itself. 

In  my  College  Lectures  published  in  the  Medical 
Times  and  Gazette,  1853  and  1854,  I  have  given  an 
account  of  these  chronic  abdominal  abscesses,  several  of 
which  have  come  under  my  observation  during  the  last 
few  years.  They  appear  most  commonly  situated  at  the 
side  and  lower  part  of  the  abdomen,  and  to  present  them- 
selves in  the  form  of  a  thick  firm  mass  of  greater  or 
less  size,  but  commonly  of  several  inches  in  diameter. 
They  do  not  project,  and  therefore  are  not  detectable  by 
the  eye  till  a  late  period  of  their  progi-ess,  when  they 
slowly  approach  the  siu-face.  If  they  can  be  made  to  point, 
by  means  of  forcing  up  the  constitutional  powers  to  the 
level  of  active  suppm-ation,  they  wiU  present  forwards 
at  the  distance  of  from  three  to  five  inches  from  the 
crista  of  the  ilium ;  but  if  this  eS'ort  fail,  the  abscess 
will  extend  downwards  along  the  track  of  the  femoral 
vessels,  where  the  fluctuation  communicating  with  the 
matter  above  will  be  veiy  perceptible.  Within  the  last 
six  months  two  examples  of  this  disease  have  been  under 
my  care.  In  both  of  them  the  malady  was  ushered  in 
with  symptoms  of  sciatica.  One  of  them,  a  male  patient 
in  St.  Bartholomew's  Hospital,  I  treated  for  sciatica  for 
a  fortnight,  when  I  detected  the  thickening  in  front  of 
the  abdomen.  The  somewhat  hard  swelling  became  very- 
large,  extended  upwards  towards  the  ribs,  and  down  the 
track  of  the  femoral  vessels,  but  I  could  not  succeed  in 
brmging  it  to  the  surface.  For  a  time  the  disease 
appeared  stationary,  and  then  the  swelling  became  very 
palpably  reduced  in  size.  On  examining  his  gluteal 
region,  it  was  obvious  that  the  sac  had  given  way,  and 
the  contents  had  escaped  backwards  througli  the  sacro- 
iliac foramen  ;  but  the  change  was  unattended  by  pain 
Or  constitutional  disturbance.     In  the  course  of  a  few 
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days,  the  gluteal  region  and  thigh  became  greatly  swollen 
and  the  fluctuation  palpable  over  the  entire  of  this  region, 
I  evacuated  the  contents  by  an  incision  that  divided  the 
gluteus  maximus  muscle.  Between  two  and  three  pints 
of  matter  escaped.    The  man  recovered. 

In  the  other  case,  that  of  a  lady,  the  matter  extended 
along  the  sheath  of  the  vessels,  but  failed  to  point 
forwards.  She  complained  of  pain  extending  backwards 
towards  the  lumbar  vertebrae,  but  I  saw  no  evidence 
leading  to  the  supposition  of  disease  of  bone,  I  watched 
the  case  of  this  lady  with  interest  for  many  months,  till 
it  became  obvious  that  some  local  effort  must  be  made 
to  bring  the  disease  to  a  crisis,  as  she  now  suffered  much 
from  the  enlargement  or  the  distension  of  the  sac. 

Mr.  Arnott  visited  her  with  me,  and  concuiTcd  in  the 
necessity  of  pmictming  the  abscess  with  a  small  trocar, 
by  the  use  of  which  I  gave  her  on  two  occasions  some 
considerable  relief.  But  the  abscess  increased,  and  it 
became  necessary  to  make  a  free  opening,  to  which  I  had 
not  earlier  resorted,  in  consequence  of  the  delicate  state 
of  the  lady's  health,  I  evacuated  the  healthy  contents 
of  a  large  sac,  by  an  incision  carefully  made  about  an 
inch  fi-om  the  crista  ilii,  and  three  inches  above  the 
anterior  spine.    The  lady  died. 

In  another  case,  the  subject  of  the  disease,  a  gentle- 
man, strenuously  declined  the  operation,  until  he  sent 
for  me  after  an  absence  of  some  weeks.  I  found  the 
abscess  had  extended  from  the  left  ilium,  and  presenting 
a  tumour,  occupying  nearly  one-third  of  the  entire  cavity 
of  the  abdomen.  With  the  co-operation  and  assistance 
of  Mr.  Savory,  I  divided  the  layers  constituting  the  abdo- 
minal parietes,  about  one  inch  from  the  crista  ilii.  On 
separating  the  fibres  of  the  trausversalis  muscle  an  im- 
mense quantity  of  most  fQ3tid  matter  escaped,  wliich 
rendered  the  atmosphere  of  the  room  ofiensive  for  many 
days  to  all  who  did  not  occupy  it.  He  died  about  a  week 
after  the  operation. 

Generally  speaking,  these  abscesses  do  not  present  the 
formidable  characters  which  attach  to  those  I  have 
alluded  to.  They  commonly  indicate  a  greater  tendency  to 
point  towards  the  skin  of  the  abdomen.  But  under  most 
conditions  it  would  appear  desirable  to  puncture  early. 

If  the  abscess  be  not  very  large,  this  operation  may 
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be  performed  with  a  trocar  or  a  common  abscess  lancet, 
the  patient  being  laid  over  pillows  or  a  sofa  cushion,  with 
a  view  to  render  the  abdomen  as  prominent  as  possible, 
A  piece  of  lint  may  be  introduced  into  the  wound. 

Abscess  of  the  walls  of  the  abdomen  in  the  region  ^^^^^j^" 
of  the  liver,  may  be  distinguished  from  abscess  of  the 
liver  itself  by  having  more  thickening  aroimd  it,  the 
cellular  thickening  of  the  wall  itself,  by  the  abscence 
of  much  constitutional  in-itatiou,  always  present  in 
this  description  of  disease  of  the  liver.  The  nucleus 
of  the  diseased  action  generally  appears,  as  it  really 
is,  near  the  surface,  and  the  sldn  exhibits  a  larger 
areola  of  redness  as  the  disease  is  matm*ed.  Besides 
which,  on  examination,  it  will  be  seen  that  the  abscess 
does  not  occupy  the  true  locality  for  hepatic  disease.  A 
young  medical  student  was  under  my  care  with  abscess 
below  the  margin  of  the  ribs,  on  the  right  side.  His 
father  was  a  medical  man,  and  by  whom  he  was  sent  up 
to  town  to  be  treated  for  hepatic  abscess.  He  had  also, 
at  the  same  time,  a  positive  attack  of  jaundice.  Not- 
withstanding the  jaundice,  I  felt  satisfied  the  abscess  was 
not  connected  with  the  liver,  and  I  punctured  it,  and  he 
recovered.  In  all  such  abscesses,  if  slow  in  advancing, 
bark  in  considerable  doses  may  be  given  with  advantage. 

PELVIC  ABSCESS. 

Collections  of  matter  not  imfrequently  form  beneath 
the  peritoneal  coat  of  the  pelvic  organs,  both  in  the 
male  and  female,  but  more  especially  in  the  latter  sex. 
In  the  male  they  occasionally  occupy  the  tissue  which 
separates  the  bladder  from  the  rectum,  below  the  recto- 
vesical serous  membrane.  In  the  female  they  are  more 
common,  more  extensive,  and  more  serious  in  their 
character,  and  there  are  few  accouchem-s  of  large  experi- 
ence who  are  not  more  or  less  famihar  with  the  natm-e 
and  progress  of  a  pelvic  abscess. 

Pelvic  abscess  may  occm-  independently  of  pai-turition, 
or  during  its  progress,  when  it  always  assumes  a  more 
grave  character.  It  is  ushered  in  with  local  pain  and 
rigors,  and  general  symptoms  of  gi-adually  impaired 
health  being  often  veiy  chronic  in  its  progress.  As  the 
disease  advances,  the  attention  of  the  medical  attendant 

0  0  2 


OPERATIVE  SURGERY. 


is  directed  to  the  affected  region,  and  an  examination, 
wliether  j^er  vaginam  or  per  anum,  will  be  obsei-ved  to 
cause  more  pain  than  is  usual  in  the  healthy  condition 
of  these  parts.  A  degree  of  tenderness  on  pressiire  by  the 
finger,  is  palpable  at  one  or  the  other  side  of  the  vagina, 
from  which  the  matter  may  extend  throughout  the  sub-peri- 
toneal cellular  tissue  of  the  uterus  or  bladder,  and  advance 
downwards  by  the  side  of  the  rectum  as  far  as  the  sphincter. 

If  the  progress  of  the  abscess  be  such  as  to  bring  it 
within  the  limits  of  an  acute  character,  if  instead  of  occu- 
pying a  period  of  months  it  reach  its  crisis  in  a  shorter 
period,  the  abscess  may  burst  into  the  vagina,  the  rectum, 
or  even  the  bladder,  the  latter  being  evidenced  by  a 
large  escape  of  matter  mixed  with  the  m-ine,  and  by  the 
sudden  subsidence  of  all  the  symptoms.  Here  the  active, 
or  at  least  the  progi-essive  stage  of  the  disease  ceases, 
and  with  it  its  usual  concomitants  of  fever  and  local  pain. 
When  the  abscess  bm-sts  into  the  bladder  we  may  reason- 
ably supiDose  that  the  opening  through  the  walls  of  the 
organ  is  sufficiently  valvular  to  preclude  the  escape  of 
m'ine  from  the  cavity,  because  no  such  symptoms  occm- 
as  ajjpear  on  the  extravasation  of  m-ine  elsewhere.  It 
is  remarkable  in  some  cases  how  discursive  and  eiTant  is 
the  progi'ess  of  the  purident  formation.  Suppm-ative 
action  beginning  in  the  cellular  tissue,  between  the  uterus 
and  rectum,  may  extend  in  any  and  in  aU  directions.  I 
saw  a  lady  in  the  country  who  had  suffered  from  acute 
cellulitis  as  it  is  termed  in  this  region,  and  the  abscess 
burst  into  the  rectum,  and  relief  followed  for  many 
weeks.  The  diseased  action  then  extended,  and  matter 
travelled  npwai-ds  around  the  uterus  and  around  the 
bladder,  up  the  linea  alba,  and  eventually  the  abscess 
burst  at  the  umbilicus.  When  the  abscess  points  either  in 
the  vagina  or  the  rectum,  it  is  perceptible  by  the  finger 
pressing  upon  it.  In  either  case  the  relief  by  punctm-e 
should  be  resorted  to,  provided  the  symptoms — generally 
obvious  enough — of  pent-ujj  matter  are  present.  If  the 
local  symptoms  are  not  urgent,  the  disease  may  be  left 
to  Nature  to  accomplish  the  work  in  her  own  way ;  but 
it  rarely  happens  that  we  are  not  compelled  to  resort  to 
the  immediate  relief  afforded  by  giving  outlet  to  the 
contents  of  the  abscess. 

In  some  rarer  forms  of  pelvis  abscess  the  progress  of 
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the  affectioa  is  attended  by  very  severe  and  protracted 
pain,  extending  from  the  interior  of  the  pelvic  cavity 
downwards  along  the  groin  and  inner  side  of  the  thigh, 
and  backwai-ds  along  the  track  of  the  sciatic  nerve.  In 
these  cases  it  is  highly  probable  that  the  disease  is  seated 
under  and  external  to  the  pelvic  fascia,  and  in  contact 
with  the  wall  of  the  pelvis.  The  progi-ess  towards  matu- 
rity is  very  protracted,  and  the  suflFerings  of  the  patient 
most  distressing. 

In  one  very  anxious  case  which  I  attended  in  conjunc- 
tion with  Su-  Charles  Locock  and  Dr.  Protheroe  Smith, 
the  presence  of  abscess  was  detected  by  these  gentlemen 
three  weeks  prior  to  the  consummation  of  the  disease  ; 
but  the  sensation  conveyed  to  the  finger  was  peculiar, 
inasmuch  as  instead  of  a  full  and  globular  swelling  pro- 
jecting inwards,  the  sensation  was  that  of  a  thin  layer  of 
elastic  fluid  placed  close  to  the  surface  of  the  bone.  The 
matter  at  length  protraded  itself  inwards,  and  I  punc- 
tm-ed  the  abscess  from  the  rectum,  and  evacuated  the 
sac  to  the  extent  of  eleven  ounces  of  healthy  pus.  Under- 
ordinaiy  circumstances  it  is  preferable  to  puncture  from 
the  rectum  rather  than  from  the  vagina,  though  the 
question  will  perhaps  be  determined  by  the  relation  of 
the  projecting  sac  to  the  one  or  the  other  canal.  In 
the  case  I  have  above  alluded  to  the  circumstance  of  an 
advanced  pregnancy  left  me  no  alternative. 

For  the  operation  of  puncture  of  pelvic  abscess  a  common 
trocar  is  objectionable,  because,  unless  the  protrasion  is 
great,  the  difficulty  is  increased  by  the  necessary  obliquity 
of  the  instrument  to  the  canal,  whether  the  vagina  or  the 
rectum  be  selected.  I  prefer  a  double-ciuwed  instrument, 
the  extremity  of  which  can  be  brought  into  its  proper 
relation  to  the  mucous  smface  covering  the  cyst  of  the 
abscess,  without  the  shaft  being  distorted  from  the 
straight  line  fonned  between  the  orifice  and  the  canal 
within.  The  size  is  that  intermediate  between  the  ascites 
and  the  hydi-ocele  trocar,  and  shovdd  be  flat  instead  of 
round  in  shape.  In  order  to  accomplish  the  introduction 
of  the  trocar  into  the  canula,  the  shaft  of  the  trocar 
should  be  freely  pointed,  and  two  canulas  of  different 
curves  will  be  found  useful.  When  the  contents  are 
evacuated,  the  canula  may  be  withdrawn,  and  wo  have 
no  grounds  for  apprehending  any  escape  of  foecal  matter 
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from  the  rectum  into  the  sac  of  the  abscess,  because  the 
opening  being  made  from  before  backwards,  the  orifice  is 
necessarily  valviilar. 

In  some  cases  I  have  found  the  instriunent  which  is 
^  here  figiu-ed  very  useful  for  reaching  a 
collection  of  pus.  The  canula  has  a 
double  cui-ve,  and  the  shaft  is  jointed 
towards  the  point,  so  as  to  pass  through 
the  canula  without  difficulty. 

The  case  iu  question  was  one  of  un- 
usual severity.  Having  punctured  the 
sac  of  the  abscess  from  the  rectum,  and 
evacuated  so  large  a  quantity  of  matter, 
we  indulged  the  hope,  not  an  unreason- 
able one,  of  great  and  permanent  relief. 
But  the  benefit  was  small,  and  of  short 
diu'atiou.  Pains  recmred  within  twenty- 
four  hours,  of  a  more  severe  character 
than  before,  which  opiates  in  enormous 
doses  failed  to  mitigate.  The  pulse 
which,  after  the  punctm-e,  had  fallen 
to  80,  again  rose  to  1 30.  The  pain  was 
now  more  especially  refen-ed  to  the 
gluteal  region,  and  along  the  track  of 
the  sciatic  nerve  ;  but  in  consequence 
of  the  limb  being  di-awu  fonvai'ds  and 
fixed  in  this,  as  the  only  bearable  po- 
sition, no  fliictuation  could  be  detected. 
During  the  ensuing  week  the  pains  were 
paroxysmal,  but  not  ascertainably  pe- 
riodic. She  had  the  occasional  reUef 
of  six  or  eight  hours,  and  then  they 
recmTcd  with  increased  violence.  Dm-ing  the  whole  of 
this  time  the  inner  pai-t  of  the  abscess  continued  to  dis- 
charge somewhat  freely  by  the  rectum.  On  the  12th 
day  I  felt  satisfied  I  detected  deep-seated  matter  over 
the  dorsum  ilii.  The  physicians  in  attendance  amvcd  at 
the  same  conclusion,  and  I  made  an  incision  tlu-ough  the 
most  projecting  part  of  the  integuments.  I  then  punc- 
tured the  muscles  with  a  grooved  needle,  pus  flowed,  and 
I  laid  the  wound  open  freely  to  the  bone,  and  got  away 
about  fom-teen  oxmces  of  fo3tid  pus. 
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CHAPTER  XXII. 

ON  HERNIA. 

OPEEATING  THEATRE  THE  BEST  SCHOOL  —  DEFINITION  CAUSES — SYMP- 
TOMS —  ANATOMY  OP  INGUINAL  HERNIA  —  ANATOMY  OF  DIEECT 
HERNIA    OPERATION    QUESTION  OP  DIVISION  OF  SAO   AFTER- 
TREATMENT — INFLAMMATION,  TRUE  AND  FALSE — FEMORAL  HERNIA 
 OPERATION — UMBILICAL  HERNIA — OPERATION. 

The  operating  theatre  of  a  hospital  is  the  only  school  Experience 
for  the  acquisition  of  a  complete  and  practical  knowledge  school  for 
of  hernia.    Indispensable  as  may  be  the  cultivation  of  iiemia. 
anatomy,  to  entitle  a  surgeon  to  rank  in  the  operative 
department  of  our  art,  we  find,  perhaps,  no  branch  of  the 
subject  in  which  the  acquirement  of  the  dissecting-room 
leaves  the  real  necessities  of  the  practical  surgeon  so 
unsatisfied  as  that  of  hernia,  or  in  which  the  recollections 
or  associations  of  that  theatre  of  study  can  so  little  be 
brought  to  bear  upon  the  almost  infinite  varieties  of 
form   and   structure,  that  present  themselves  to  the 
operator  thi-oughout  a  long  career  of  hospital  practice. 

And  yet,  without  the  education  of  the  dissecting-room, 
without  the  possession  of  the  knowledge  which  practical 
manipulation  alone  can  give  us,  who  wiU  venture  to 
operate  for  hernia  1  If  the  science  of  anatomy  does  not 
reach  the  actual  level  of  our  wants,  and  in  reference  to 
the  subject  of  hernia  it  never  can,  we  }nust  not  forget 
that  to  this  study  we  are  indebted  for  that  knowledge, 
which  alone  can  form  a  safe  and  efficient  foimdation  for 
the  subsequent  acquisition  of  practical  experience. 

I  do  not,  by  such  remarks,  desire  to  depreciate  the  Aoatomyin- 
value  of  anatomical  knowledge  in  reference  to  the  subject  but'S'^"'' 
before  us,  but  merely  to  express  my  conviction,  that  no 
man  is  less  competent  to  the  exigencies  of  the  operating 
table,  when  called  upon  to  dissect  down  to  the  seat  of 
stricture  in  a  case  of  strangulated  hernia,  than  he  whose 
functions  have  been  restricted  to  the  duties  of  the 
dissecting-room. 
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If  -we  divide  an  operation  for  strangulated  hernia  into 
three  distinct  stages,  and  give  to  the  first  of  these,  the 
dissection  requisite  to  expose  the  seat  of  stricture ;  to 
the  second,  the  division  of  the  stricture  itself;  and  to  the 
thh'd,  the  replacement  of  the  intestine,  or  other  pai-t 
protruded,  it  must  be  acknowledged  that  we  owe  to 
anatomy  nearly  all  the  information  by  which  we  are 
enabled  to  remove  the  greatest  difficiilty  in  our  path, 
with  safety  to  our  patient. 

In  reference  to  the  subject  of  hernia,  it  is  necessaiy  to 
distinguish  between  a  knowledge  of  the  parU  in  which 
hernia  occttrs,  and  that  of  the  same  parts  affected  with 
hernia,  than  which  no  two  regions  can  be  more  dissimilar. 
And  yet  they  have  characters  and  relations  in  common. 
It  is  just  this  common  property  of  the  two  conditions, 
which  is  valuable  to  the  surgeon,  and  without  a  familiarity 
with  which,  the  operation  for  strangulated  hernia  has 
always  more  or  less  of  danger  attached  to  it.  For 
example,  no  hernia,  however  large,  can  alter  the  relations 
of  the  epigastric  artery  to  the  internal  ring,  in  inguinal 
hernia,  or  that  of  Gimbernat's  ligament,  or  the  femoral 
vein,  to  femoral  hernia.  These  are  salient  points,  fi-om 
which  we  start ;  permanent  beacons,  for  oiu*  guidance  in 
all  examples  of  inguinal  or  femoral  hernia.  But,  on  the 
other  hand,  when  we  are  told  by  the  anatomist  that  in 
its  descent  from  the  interior  of  the  abdomen  into  the 
scrotlun,  the  spermatic  cord  receives  certain  coverings  or 
^BtrucUue  ^'^^stments  from  the  layers  constituting  the  abdominal 
in  lieruia.  parietes,  and  that  each  of  these  investments  may  be 
known  by  certain  definite  characters,  we  shall  look  in 
vain  for  their  realization,  either  in  quality  or  in  mimber, 
because  the  structures  have  undergone  so  complete  a 
change  of  texture,  that  no  one  can  be  identified  as  bearing 
out  the  description  of  the  anatomist.  To  a  certain  point, 
therefore,  we  must  rely  on  anatomical  knowledge  ;  beyond 
this,  it  will  only  lead  us  into  danger. 

Before  I  proceed  to  describe  the  vai-ious  opera- 
tions required  for  the  relief  of  strangulated  hernia,  I 
propose  to  make  some  preliminaiy  remarks  on  the  nature 
and  cause  of  the  protusion  which  has  received  this 
name. 

.  Bemoto  Tho  greater  liability  to  abdominal  than  thoracic  hernia 

causes.       jg  causes  : — First,  becaxise  the  quantity  of  the 
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conteats  of  the  abdomen  varies  at  different  periods,  not 
only  of  life,  but  of  each  day  ;  a  different  relation  exists 
between  these  contents  and  the  containing  walls,  and 
these  relations  are  subject  to  pressure,  both  forcible  and 
spasmodic,  from  the  muscular  structure  of  the  walls 
acting  on  four,  out  of  six  surfaces,  at  the  same  time. 
Second,  because  the  integrity  of  the  walls  is  rendered 
imperfect,  by  the  necessary  transmission  through  them  of 
certain  vessels,  and  other  structures  required  for  the 
supply  of  the  economy  beyond.  These  two  conditions 
operate  as  the  most  remote  of  the  causes  to  which  hernia 
may  be  attributed,  and  ai'S  incidental  to  the  natural 
structm'e. 

Firm  pressui'e  is  made  on  the  moveable  contents  of  the 
cavity  in  all  muscular  efforts  of  the  body,  by  the  conjoint 
and  harmonious  antagonism  of  the  diaphragm  and  ab- 
dominal muscles,  forming  its  upper  and  anterior  lateral 
boundaries.  Either  the  excess  or  the  too  sudden  opera- 
tion of  this  pressure  protrudes  a  portion  of  the  contents 
through  the  inguinal  or  femoral  rings,  or  at  any  other 
defective  point  of  the  walls,  and  the  hernia  is  formed. 
But  this  protrusion  is  readily  returned,  and  again 
descends  on  the  recmrence  even  of  a  lesser  cause.  If, 
however,  on  the  occm-rence  of  any  exertion  requii-ing 
especial  force  of  contraction  of  the  abdominal  muscles,  a 
larger  portion  of  intestme  than  usual  is  forced  from  the 
cavity,  the  hitherto  successful  eflbrts  at  its  restoration 
fail.  This  difBculty  is  not  referable  to  the  increased  con- 
traction of  the  opening,  through  which  the  intestine 
has  passed,  but  on  the  increased  quantity  of  the 
substance  passing,  and  this  increased  quantity  exer- 
cises a  greater  than  ordinary  pressure  on  the  surface 
of  the  ring.  The  consequence  of  such  pressure  is 
retention  of  blood  in  the  protraded  parts,  the  venous 
system  being  obstructed;  and  the  whole  protnision  in- 
creases in  size.  A  hernia  m  always  the  cause  of  its  own 
strangulation,  unless  the  aperture  by  which  it  escapes 
from  the  abdomen,  consists  of  muscular  fibres  so  an-anged 
as  to  be  able  to  contract  around  it.  In  the  case  of 
diaphragmatic  or  in  some  forms  of  ventral  hernia,  these 
two  causes  operate  conjointly,  but  in  all  ordinary  forms 
of  this  disease  the  ring  is  passive  and  not  active  in  its 
relation  to  the   proximate  cause,  and  neither  in  the 
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inguinal,  femoral,  or  umbilical  forms  of  hernia  do  we  find 
muscular  action  otherwise  than  veiy  remotely  concerned 
in  the  causes  of  strangulation.  In  the  disease  known 
under  the  name  of  hernia  cerebri,  the  ring  is  bony,  and 
here  strangulation  occurs  on  a  like  principle,  viz.,  the 
same  swelling  of  the  protruded  parts  that  can  alone  explain 
Nomuacuiar  the  nature  of  abdominal  strangulation.    Indeed  we  find 

contraction.  i      m  ,      ,  ,       .  . 

no  muscular  fibres  competent  to  contract  on  the  rmg,  m 
either  of  the  three  localities  in  which  hernia  ordinarily 
occurs.  And  the  occurrence  of  ordinaiy  ventral  hernia, 
in  which  the  contents  escape  through  an  apertm-e  foimed 
in  the  abdominal  muscles  themselves,  is  hardly  an  excep- 
tion to  this  law,  because  there  is  usually  a  deficiency  of 
muscular  fibres  at  the  part  to  which  the  existence  of 
hernia  may  be  refeired.  If  we  imagine  a  portion  of 
intestine  to  escape  through  an  opening,  involving  each 
of  the  three  layers  of  these  muscles,  and  exercising  an 
active  contraction  on  the  protrusion,  we  should  have  a 
condition  of  parts  essentially  different  from  that  which 
commonly  attends  the  disease,  when  occun-ing  in  the 
ordinary  situations.  In  truth,  this  antiquated  doctrine, 
which  has  too  long,  for  the  welfare  of  humanity,  refeiTed 
the  cause  of  strangulated  hernia  to  spasm  of  the  muscles, 
is  almost  exploded,  and  with  it  the  numerous  class  of 
supposed  remedies  attendant  in  its  train. 

Symptoms  of  Strangulated  Hernia. — First,  a  tumour  at 
the  situation  of  a  natural  opening,  inguinal,  femoral,  or 
umbilical ;  if  not  of  recent  occmTence,  at  least  of  gi-eater 
than  usual  magnitude.  Second,  the  patient  will  genei-aUy 
himself  date  it  to  some  horn-,  or  from  some  occmrence, 
since  which  he  has  sufi'ered  greater  pain  or  inconvenience 
than  usual.  Third,  a  sense  of  local  tension.  Fom-th,  a 
drawing  or  di'agging  sensation,  extending  upwards,  towai'ds 
the  back  of  the  abdomen,  where  the  intestine  or  omen- 
tum is  naturally  fixed.  Fifth,  nausea  in  the  eai'lier, 
leading  to  vomiting  in  the  later  stages.  With  regard, 
however,  to  this  symptom,  I  may  obsei-ve  that  sickness 
in  the  early  stage  of  strangulation  is  almost  exclu- 
sively confined  to  that  of  the  small  intestines.  Sixth, 
constipation  of  the  bowels  from  obstruction  to  the  tube  of 
the  intestine. 

With  respect  to  the  first  of  these  symptoms,  the 
tumour  may  be  of  any  form,  or  of  any  size,  embracing 


HERNIA. 


571 


all  magnitudes,  from  that  of  a  hazel-nut  to  that  in  which 

two-thirds  of  the  entu-e   mass  of  intestine  is  pushed 

beyond  the  walls  of  the  cavity.    It  is  in  the  lesser 

degi-ees  of  the  disease  that  the  nicer  discrimination 

is  demanded  by  the   surgeon,  those   cases   of  recent  Diagnosis  of 

occurrence  in  early  manhood,  which  are  the  product  of 

great  and  sudden  muscular  effort,  that   are  perhaps 

more  dangerous  in  their  character  and  demand  more 

promptness  in  their  treatment.    In  the  case  of  inguinal 

hernia  of  recent  occm-rence,  a  small  tumour  may  have 

escaped  from  the  abdomen,  without  having  made  its 

appearance  in  front  of  the  walls,  and  is,  in  fact,  compressed 

between  them  at  some  distance  from  the  surface.  The 

tumour,  under  these  cu'cumstances,  is  scarcely  apparent 

to  the  eye,  and  presents  little  more  than  a  mere  fullness 

along  the  line  of  the  inguinal  canal,  and  only  detectable 

by  a  comparison  with  the  same  region  of  the  opposite 

side.    These  are  cases  of  real  difficulty,  and  which  require 

the  eye  and  the  judgment  of  the  experienced  surgeon. 

The  general  symptoms  should  be  weighed  with  all  nicety. 

Supposing  the  occun-ence  of  the  disease  recent,  we  fail 

in  the  evidence  of  one  most  important  symptom,  viz., 

constipation  ;   or  indeed  temporary  constipation  may 

attend  on  other  painful  diseases  of  the  groin  besides 

hei-nia.    Still,  if  the  swelling  be  positive,  however  small 

and  difficult  of  detection,  and  the  other  symptoms  bear 

out  the  evidence  of  hernia,  we  are  compelled  to  operate. 

Several  of  such  cases  have  occurred  to  me,  as  well  as  Cases  for  ex- 
to  others,  presenting  difficulties,  which  can  only  be  met  Pi°'"*"°"- 
by  the  appUcation  of  a  defined  principle  of  action.  It 
would  be  better  to  cut  down  unnecessarily  on  ten  tumours 
bearing  the  evidence  of  hernia,  than  to  omit  to  bring 
one  ti-ue  hernial  tumour  to  the  test  of  the  knife.  For  it 
must  be  recollected,  that  the  operation  suggested  is  not 
the  operation  for  strangulated  hernia,  but  merely  an 
exploration  preparatoiy,  if  necessaiy  to  the  operation 
itself  It  may  require  but  a  division  of  the  integu- 
ments and  fascia,  tiU  on  exposing  the  disease,  we 
possibly  exhibit  an  enlarged  gland,  and  the  operation  is 
concluded. 

Such  a  case  occurred  to  me  in  St.  Bartholomew's  Hos- 
pital. A  man  was  brought  in  having  symptoms  of 
strangulation,  with  a  tumom-  in  the  groin.  My  colleagues 


572 


OPERATIVE  SURGERY. 


■Form  of 
inguinal 
heruia. 


Form  of  a 

femoral 

heruia. 


Dragging 
not  con- 
stant. 


and  myself  were  unanimous  in  our  opinion  of  the  exis- 
tence of  hernia.  In  the  absence  of  Mr.  Lawrence,  who 
had,  however,  seen  the  case,  and  recommended  the 
operation,  the  duty  devolved  on  me.  I  exposed  the 
tumom-,  which  proved  to  be  an  absorbent  gland.  This 
man  had  local  pain,  sickness,  and  constipation. 

In  reference  to  the  question  of  form,  although  we  have 
no  positive  assumption  to  rest  tipon,  for  thfe  foi-m  of  the 
tomom-  must  hold,  more  or  less,  a  relation  to  its  size, 
yet  the  variation  in  form  is  less  than  in  that  of  the  other 
quality  referred  to.  In  hernia  of  the  canal,  the  'figure 
of  the  tumom:  compressed  by  the  aponeurosis  of  the 
external  oblique,  must  be  obtuse  and  ill-defined,  but  its 
depth  will,  in  some  measure,  point  to  its  nature,  inasmuch 
as  that  any  other  disease  in  the  canal  is  of  far  more  rai-e 
occun'ence  than  hernia. 

Any  form  of  hernial  tumour,  whether  oblique  or  dii'ect, 
presenting  below  the  external  ring,  being  compressed  by 
the  pillars  of  that  opening,  will  necessarily  be  more  or  less 
constricted  by  them,  especially  in  the  early  stages  of  the 
disease.  From  this  part  downwards,  therefore,  the  tmnour 
assumes  an  elongated  form,  however  great  its  magnitude. 

The  form  of  a  femoral  hernia  is  less  definite  than  the 
inguinal  variety.  It  is  said  to  extend  across  the  thigh  in 
the  transverse  direction.  This  is  by  no  means  a  general 
law,  nor  is  it  even  common  ;  it  is  only  occasional ;  and 
still  less  rarely  is  it  pushed  upwards  fauly  over  Poupart's 
ligament,  as  is  frequently  described.  It  is,  however,  often 
somewhat  longer  in  the  transverse  than  in  the  longitu- 
dinal direction,  and  by  this  sign  alone  it  may  be 
occasionally  distinguished  from  inguinal  heruia.  Umbilical 
hernia  is  too  definite  in  its  characters  to  render  description 
requisite. 

The  sensation  of  dragging  from  the  back  is  not  the 
attendant  on  all  forms  of  hernia.  It  is  caused  by  the 
tension  of  the  mesentery  or  mesocolon,  which  are  forced 
down  with  the  intestine,  and  attached  by  the  upper 
extremity  to  the  region  of  the  lumbar  vertebi-se.  In 
early  or  recent  hernia,  this  tension  is  inconsiderable,  con- 
sequent on  the  limited  descent  of  the  intestine,  and  is 
only  well  marked  in  those  forms  of  the  disease,  in  which 
the  descent  is  large  in  voliune,  then  this  symptom 
becomes  very  prominent. 
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With  respect  to  the  question  of  constipation,  the  dis- 
charge of  the  contents  of  the  large  intestine  below  it,  is, 
of  course,  not  incompatible  with  its  presence.  I  have 
known  this  discharge  in  a  case  of  hernia,  to  be  veiy 
copious,  sufficiently  so  to  have  misled  for  the  time  the 
judgment  of  the  most  experienced. 

Most  of  the  above  indications  are  considerably  modified  ^^^P^*^"™.^ 
in  the  case  of  the  descent  and  retention  of  omentum 

omental 

alone.    The  general  sense  of  uneasiness  is  less  marked,  iierma. 
sickness  more  remote,  and  pain  more  obtuse.    But  the 
constipation  may  be  as  complete  as  in  the  case  of  intes- 
tinal hernia. 

I  believe  it  may  be  asserted,  without  fear  of  contra-  ^^^jg^P"""' 
diction,  that  the  danger  attendant  on  the  operation  for  ration. 
strangulated  hernia,  is  nearly  in  proportion  to  the  period 
of  the  strangulation.  Within  the  last  quarter  of  a 
centmy,  the  treatment  of  that  disease  has  undergone  a 
considerable  improvement,  founded  on  an  advanced 
pathology.  Within  my  own  recollection,  many  hours, 
even  a  day  or  more,  was  allowed  to  elapse,  for  the 
purpose  of  bringing  into  action  many  worthless  remedies 
that  were  inoperative  to  any  pui-pose  but  that  of  reducing 
the  small  chance  of  the  patient's  recoveiy,  by  wasting 
the  precious  houra  during  which  the  operation  might 
have  been  rmdertaken  with  a  prospect  of  success.  The 
profession  had  a  routine  of  remedies  which  were  resorted 
to  in  a  given  order  of  succession,  and  until  they  were 
exhausted,  it  was  not  deemed  right  to  have  recoiu-se  to 
the  only  remedy  that  could  be  available  to  a  successful 
residt.  The  taxis,  warm  bath,  taxis  repeated,  cold 
affusion,  the  local  application  of  ice,  taxis  repeated,  the 
tobacco  enema,  and,  finally,  more  taxis,  and  then  the 
operation.  Thus  twelve  hom-s  were  wasted  in  the 
employment  of  remedies  infinitely  worse  than  merely 
useless,  with  eveiy  hour  increasing  the  danger  from  the 
advance  of  inflammation  of  the  intestines  and  peritoneum, 
and  from  the  great  draught  on  the  vital  powers. 

The  taxis  is  an  obscure  word,  derived  from  the  The  taxis 
Greek  word,  to  "  put  in  order,"  but  conventionally 
signifies  to  knead,  thrust,  or  pummel  with  the  hand 
or  fist ;  and  most  vigorously  was  the  principle  cari-ied 
into  execution.  During  the  twelve  hours  of  treatment, 
prior  to  the  operation,  possibly  one  full  hour  Avas  devoted 
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to  the  endeavom*  to  disorganise  the  delicate  textures 
■within  the  sac,  and  certainly  the  occasional  recoveries 
after  the  operation,  testify  that  it  was  not  invariably 
successfid.  The  term,  which  is  associated  with  the  above 
practice,  is  nearly  as  obsolete  as  the  practice  itself.  The 
attempt  to  retm-n  the  intestine  should,  doubtless,  be  effi- 
ciently made  by  the  hand  of  the  surgeon,  but  employed  with 
all  gentleness.  Pain  is  inevitable  ;  but  there  is  a  manner  of 
giving  pain,  when  necessary,  that  at  least  renders  it  bear- 
able by  the  patient.  I  am  not  aware  that  what  one 
surgeon  has  failed  in,  by  the  employment  of  judiciously 
applied  pressm-e,  another  surgeon  can  effect ;  while  I  am 
quite  sui-e  that  eveiy  succeeding  attempt  that  is  unsuc- 
cessful adds  to  the  patient's  danger. 
Avoid  prea-  In  Order  to  apply  this  pressure  by  the  hand  with  the 
Blue  on  e  ^^^^  efifect,  the  tumom-,  if  in  the  scrotum,  should  be  raised 
on  the  hand  and  moved  circularly  in  all  directions,  and  a 
piece  of  the  tumour  pinched  up,  so  as  to  act  on  the  con- 
tents without  forcing  the  mass  against  the  ring.  Occa- 
•  sionaUy  success  will  attend  the  sudden  remission  of  pressure 
on  the  ring,  while  the  tumour  is  compressed  by  the  hand 
below.  An  old  practice  prevailed  in  the  last  century,  and 
recommended  by  Winslow,  of  placing  the  patient  with 
inguinal  hernia,  on  his  knees,  and  leaning  forward,  during 
the  effort  at  reduction  by  the  hand,  and  the  position  is 
not  a  bad  one.  I  have  myself  adopted  a  rule  for  many 
years,  not  to  attempt  reduction  by  any  persistent  effiart, 
after  having  ascertained  that  a  previous  attempt  has  been 
judiciously  made  by  a  competent  man.  Eveiy  half  hour 
increases  the  difficulty,  and  its  repetition  is  almost  certain 
to  prove  nugatory. 
Warm  bath.  After  the  attempt  to  return  the  intestine  by  the  hand, 
a  warm  bath  may  be  resorted  to  ;  but  it  is,  in  my 
opinion,  of  doubtful  efficacy  ;  and  before  the  patient's 
removal  from  which,  advantage  being  taken  of  his 
position,  the  effort  may  again  be  made  with  the  hand. 
The  length  of  time  awarded  to  these  agents  will  gi-eatly 
depend  on  the  lu-gency  of  the  symptoms.  If  the  hernia 
be  of  recent  occun-ence,  the  attempt  will  be  painful,  and 
the  symptoms  oppressive  to  the  system.  The  presence  of 
local  pain,  of  nausea,  or  vomiting,  if  his  features  betoken 
suffering  or  prostration,  if  he  shrink  from  the  contact  of 
the  hand,   or  betrays  restlessness  and  discomfort,  the 
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sooner  the  operation  be  performed,  the  greater  his  chance 
of  recovery.  If  on  the  other  hand,  the  pain  be  moderate, 
if  he  bear  the  pressure  of  the  hand  without  shrinking,  if 
without  nausea  or  anxiety  of  countenance,  the  operation 
may  be  postponed  for  a  few  hours,  and  renewed  efforts  may 
be  made  to  replace  the  intestine.  But  these  efforts  can  be 
but  a  repetition  of  the  former.  Four  to  six  hours  from 
the  date  of  strangulation  is  perhaps  the  longest  time  allow- 
able for  the  postponement  of  any  operation  for  hernia. 

In  the  attempt  to  reduce  a  large  umbilical  hernia,  I 
have  occasionally  succeeded  by  raising  the  whole  tumour, 
and  shaking  it  with  some  violence.  The  fingers  of  each 
hand  may  be  pressed  in  under  the  tumom-,  which  should 
then  be  forcibly  raised,  as  though  in  the  attempt  to  raise 
the  abdomen  off  the  bed  ;  and  even  this  practice  is  not  so 
injurious  as  the  kneading  process  adopted  by  the  old 
school  of  surgeons. 

With  respect  to  the  application  of  cold,  I  have  seen  Application 
benefit  derived  from  the  copious  injection  of  iced  or  cold 
water  into  the  large  intestine,  but  rarely,  if  ever,  from  its  . 
external  application. 

The  tobacco  enema  is  deservedly  exploded  by  aU  good 
surgeons  of  the  present  day. 

In  addition  to  the  above  remedies,  the  old  sm-geons 
employed  di-astic  purgatives  by  the  mouth.  The  object, 
one  would  presume,  was  the  endeavom-  to  drag  up  the 
bowel  from  the  sac  by  the  mechanical  influence  of  the 
medicine  on  the  intestine.  I  have  never  seen  the  smallest 
benefit  to  arise  from  their  administration,  and  on  every 
principle  should  strictly  abjure  their  employment. 
_  When  these  agents  fail  to  effect  a  retm-n  of  the  intes-  Operation, 
tine  into  the  cavity  of  the  abdomen,  we  have  no  alterna- 
tive but  the  knife.  The  immediate  object  of  the  opera- 
tion is  that  of  dividing  the  strictm-e,  to  employ  again  a 
term  that  is  not  always  applicable,  for  frequently  there 
is,  correctly  speaking,  no  stricture.  It  should  rather  be 
described  as  that  of  enlarging  the  opening  through  which 
the  unusually  large  mass  of  intestine  has  escaped. 

To  effect  this  object,  the  parts  must  be  divided  from 
the  surface  down  to  the  strictiure,  in  succession.  This  is 
an  act  of  deliberate  dissection.  The  external  incision 
should  be  made  in  the  axis  of  the  tumour,  and  of  suflacicnt 
length  to  command  the  parts  within  with  facility,  but  still 
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its  dimensions  should  be  moderate.  There  can  be  no  neces- 
sity for  carrying  the  incision  along  the  length  of  the  tumour, 
if  large,  when  oar  operation  concerns  the  neck  alone. 

The  operation  for  hernia  has  been,  of  late  years,  greatly 
improved  and  simplified  by  leaving  the  sac  entire.  It  is 
lu-ged,  by  its  advocates,  that  the  danger  of  the  operation 
is  thus  materially  lessened,  that  inflammation  is  less 
probable,  and  recovery  more  general.  Common  sense 
would  certainly  revolt  from  any  practice  that  was  acknow- 
ledged dangerous  as  compared  with  another  that  was 
positively  less  so,  whatever  the  theory  or  principle 
involved.  This  feature  in  the  operation  for  hernia  has  for 
many  years  been  especially  advocated  by  the  late  Mr.  Aston 
Key,  Mr.  Luke,  and  my  colleague,  Mr.  Lloyd,  who  have 
given  decided  testimony  in  its  favom-,  and  its  general, 
though  not  invariable  adoption,  has  become  the  established 
practice  of  the  surgical  profession.  Still  the  fact,  though 
undeniable,  does  not  appear  very  readily  explained. 

Although  the  mortality  after  operations  for  strangu- 
lated hernia  is  less  when  the  sac  is  not  opened  than  when 
it  is,  it  does  not  necessarily  follow  that  it  is  from  the 
injury  done  to  the  sac,  by  dividing  it,  that  danger 
emanates.  The  mortality  consequent  on  dividing  the  sac 
may  possibly  be  attributable  to  the  exposm'e  of  the  intestine 
to  the  air,  or  to  the  more  protracted  nature  of  the  operation, 
or  to  the  immediate  contact  of  the  hands  with  the  intes- 
tine. It  appears  to  me  that  we  are  justified  in  looking  wide 
for  an  explanation  of  the  imquestionable  success  atten- 
dant on  this  practice,  when  we  consider  the  evidence 
obtainable  on  the  opposite  side.  Some  of  these  arguments 
in  favour  of  jj^j-g  enumerated  in  the  following.     The  sac  of  an  old 

division 

hernia  especially,  although  continuous  with,  and  originally 
forming  a  part  of  the  peritoneum,  holds  no  relation  with 
it  in  function,  has  become  very  dissimilar  to  it  in  struc- 
ture, and  takes  no  part  in  the  diseases  and  liabilities  of 
the  parent  membrane.  Its  diseases  are  its  own,  and 
as  such,  are  incommunicable  to  the  general  membrane 
within.  How  often  do  we  meet  with  abscess  in  the  sac 
after  operations  for  hernia,  to  which  we  attach  no  idea  of 
danger,  because  we  know  that  the  line  of  junction  pre- 
cludes the  transmission  of  suppurative  action  extending 
within  the  cavity  ;  as  in  a  case  of  phlebitis,  the  inflam- 
mation of  the  lining  membrane  often  ceases  at  the  juuc- 
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tion  of  the  first  large  branch.  We  never  observe,  on  the 
other  hand,  that  peritonitis  extends  from  the  membrane 
into  that  portion  of  it  that  constitutes  the  hernial  sac. 

Again,  although  inflammation  of  the  peritoneum  extends 
by  continuity  of  sm-face,  its  extension  by  contiguity  is  yet 
more  positive.  We  do  not  trace  inflammation  of  this 
membrane  extending  from  the  divided  sac  as  the  centre 
of  mischief ;  if  we  usually  did  so,  the  fact  woiild  be  noto- 
rious, and  the  pathology  acknowledged  ;  but,  on  the 
other  hand,  the  gut  itseK  should  rather  be  deemed  the 
centre  or  focus  of  inflammation,  when  carried  back  into 
the  midst  of  the  intestines,  abeady  prone  to  inflamma- 
toiy  action,  by  reason  of  the  interruption  given  to  their 
natirral  functions.  This  extension  by  contiguity  is  pal- 
pable by  the  lines  of  adhesion,  and  the  tinge  of  discoloura- 
tion formed  on  all  the  intestinal  sm-faces  contiguous  to 
each  other.  If  peritonitis  have  any  recognised  point  of 
origin,  it  is  in  the  inflamed  intestine,  and  imdoubtedly 
there  is  no  comparsion  between  the  degree  of  inflamma- 
tion affecting  the  peritoneal  lining  of  the  intestines  and 
that  lining  the  walls  with  which  the  sac  is  continuous.  In 
order  to  produce  general  peritonitis,  when  originating  in 
the  divided  sac,  it  must  travel  over  the  entire  half  of  the 
abdominal  walls,  to  reach  that  portion  of  the  membran/ 
which  examination  after  death  exhibits  as  most  highly 
inflamed. 

AU  authorities  on  hernia  describe  cases,  the  strangula- 
tion of  which  occasionally  depends  on  thickening  of  the 
sac  itself  If  the  intestine,  in  such  a  case,  and  I  have 
myself  had  many,  be  returned  into  the  abdomen  still 
entangled  in  its  own  strictm-e,  death  must  foUow.  It 
would  appear  reasonable  that  the  difficulty  of  returning  a 
large  mass  of  intestine  into  the  abdomen,  unless  the  sac 
be  opened,  is  gi-eatly  increased,  for  we  lose  the  advantage 
of  taking  the  intestine  piecemeal,  and  replacing  it  by  the 
gentle  form  of  manipulation  I  have  above  described.  In 
fact,  it  requires  to  be  thrust  back  in  mass,  and  the 
difiiculty  in  eff"ecting  this  miist  often  be  great. 

Notwithstanding  the  above  arguments  which,  whatever 
then-  pathological  value,  do  not  materially  influence  the 
operation  selected,  the  practice  of  leaving  the  sac  unopened 
has  become  general  in  all  cases  whore  it  is  practicable. 
And  doubtless  the  operation  is  greatly  simplified  by  ita 
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avoidance,  not  only  becaiise  the  occasional  diiOBculty  of 
dividing  the  sac  is  removed,  but  because  the  extent  of  the 
required  incision  is  gi-eatly  reduced,  and  the  exposiu-e  of 
the  protruded  mass  by  elaborate  dissections  of  the  sur- 
rounding textures  is  avoided.  The  iuquiiy  of  the  last 
five  years  has  fully  confirmed  the  statements  made  by  the 
advocates  of  non-division  of  the  sac,  and  the  fatal  results  of 
the  operation  have  been  gi-eatly  abridged  in  number.  The 
large  experience  of  Mr.  Luke  in  the  London  Hospital,  who 
was  among  the  first  to  express  his  conviction  of  the  value 
of  non-division,  as  well  as  that  of  some  other  leading 
sm'geons,  have  contributed  much  to  its  more  general 
adoption,  and  it  may  be  said  to  have  become  the  rule  of 
practice  rather  than  its  exception. 

But  these  ends  are  not  invariably  attainable  under  the 
best  management,  and  cases  are  not  rarely  met  with  in 
which,  notwithstanding  every  precaution,  we  are  compelled 
to  open  the  sac.  In  old  hemite,  when  the  strictiu-e  is  not 
palpably  referable  to  the  stnicture  of  the  rings  ;  or  at 
least  where  it  cannot  be  sufficiently  divided  without  the 
operation  being  greatly  protracted ;  or  again,  in  cases 
which  present  the  indication  of  positive  loss  of  vitality  of 
the  intestine  ;  or  whenever  the  stricture  being  apparently 
divided,  the  protruded  mass  cannot  be  returned, — then  the 
sac  should  be  opened,  whether  for  the  purpose  of  exposing 
an  intestine  probably  gangrenous,  or  of  removing  at  once 
the  real  cause  of  the  consti-iction ;  for  it  cannot  be  denied 
that,  in  the  dissection  of  parts  from  without  inwai'ds,  we 
divide  structures  not  essential  for  the  retm-n  of  the  pro- 
trusion, whereas  by  the  division  of  parts  from  within 
outwards,  we  divide  that  only  which  is  the  immediate 
cause  of  strangTdation. 


INGUINAL  HERNIA. 

Anatomy  of  -^^J  general  description  of  the  anatomy  of  hernia  wotdd 
henii"'^^  be  iiTclcvant  to  the  purposes  of  this  Avork  ;  yet  I  may  be 
permitted  to  recall  to  the  reader's  attention  a  few  of  its 
more  prominent  features,  and  I  commence  with  ingiunal 
hernia.  Poupart's  ligament,  which  divides  the  line  of  the 
abdomen  from  tlie  tliigh,  is  stretched  across,  from  the 
anterior  spine  of  the^ilium  to  the  spine  of  the  os  pubis. 
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The  aponexirosis  of  the  external  oblique  is  connected  to 
its  upper  surface,  and  forms  the  external  ring,  close 
to  the  OS  pubis.  The  internal  oblique  and  tranversalis 
muscles  ai-ise  fi'om  the  outer  half  of  the  ligament,  and 
their  lower  edge  descends  neai-ly  parallel  to  it,  becoming 
tendinous,  and  being  attached  to  the  os  pubis  behind 
the  ring  which  they  thus  assist  in  closing.  The  fascia 
transversalis,  constituting  the  third  layer,  is  connected 
to  the  whole  length  of  the  ligament,  from  which  it 
ascends  between  the  transversalis  muscle  and  the  peri- 
toneum to  the  extent  of  two  or  thi-ee  inches.  At  a 
distance  of  about  one  inch  and  a-half  obliquely  outwards 
from  the  external  ring,  nearly  along  the  line  of  Poupart's 
ligament,  and  immediately  above  it,  this  fascia  is  perfo- 
rated by  the  spermatic  cord,  receiving  from  it  a  funnel- 
shaped  process  of  fibrous  tissue,  which  immediately  invests 
the  cord  along  the  canal.  Passing  below  the  internal 
oblique,  the  cord  receives  the  cremaster  muscle,  continued 
upon  it  down  into  the  scrotum ;  and,  lastly,  reaching  the 
external  ring,  the  cord  descends,  lying  on  its  outer  edge, 
and  from  which  it  acquires  an  additional  fibrous  invest- 
ment from  the  pOlai'S  of  the  ring. 

Behind  all  the  parts  yet  alluded  to,  the  iliac  ai-teiy  Epig.istri- 
gives  ofi"  the  epigastric,  which  cui-ves  along  the  inner  '^'''^'T- 
side  of  the  opening  in  the  fascia  transversalis,  hooking 
round  the  speimatic  cord  to  ascend  towards  the  mesial 
line.  Such  is  the  relation  of  this  arteiy  to  the  cord, 
that  it  will  always  be  foiind  to  its  inner  side,  and  im- 
mediately in  contact  with  it,  whether  the  opening  be 
small  and  placed  nearly  mid-distance  between  the  attach- 
ments of  Poupart's  ligament,  or  whether  in  old  hernia 
this  internal  opening  be  dragged  towards  the  mesial  line 
behind  the  outer  ring. 

This  general  view  of  the  anatomy  of  oblique  inguinal 
hernia  will  suffice  for  my  pm-pose.  The  intestine  descends 
along  the  Hne  of  the  cord,  raising  from  off  it  its  various 
investments  of  muscular  and  fibrous  tissues.  A  modifi- 
cation of  this  form  of  oblique  inguinal  hernia,  consists 
in  a  protrusion  of  intestine  under  the  tendon  of  the 
internal  oblique  muscle,  through  the  external  ring.  The 
greater  liability  to  the  occm-rence  of  this  modification.  Direct 
called  direct  or  ventro  inguinal,  depends  on  the  greater 
or  less  development  of  the  tendinous  insertion  of  the 
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internal  oblique  muscle  behind  the  external  ring.  Oblique 
hernia  lies  upon  the  cord  from  which  it  has  separated  the 
coats ;  direct  hernia,  on  the  inner  side  of  the  cord,  having 
no  common  investment  with  it,  but  that  which  both 
derive  from  the  external  ring.  The  epigastric  arteiy  lies 
a  fuU  inch  to  the  outer  side  of  the  opening  through 
which  direct  hernia  occm-s.  The  seat  of  strictiu-e  is  at 
the  lower  border  of  the  internal  obhque  in  both  these 
foi-ms  of  hernia;  oi-,  to  speak  more  correctly,  the  division  by 
the  knife  of  the  lower  border  of  the  muscle  or  its  tendon, 
will  remove  the  stricture,  and  not  that  they  alone  cause  it. 
The  cause  of  stricture  is  a  general  one,  but  in  this  direc- 
tion we  may  divide  it  with  the  least  difficulty  or  danger. 
By  dividing  the  muscle  straight  upwai-ds,  we  avoid  the 
epigastric  artery,  whether  in  oblique  or  direct  hernia. 

A  description  of  inguinal  hernia  is  not  infi-equently 
met  with,  in  which,  in  the  cotu'se  of  the  operation, 
on  the  sac  being  opened,  the  testicle  presents  itself  at 
the  bottom  of  an  elongated  cavity.  This  form  of  the 
disease  is  called  congenital  hernia,  the  intestine  having 
followed  the  track  of  the  testicle  in  its  original  descent 
from  the  abdomen  into  the  scrotum.  But  examples 
occm-  in  which  this  disease  first  appears  at  manhood,  and 
are  explained  only  by  supposing  either  that  the  testicle 
must  have  descended  late  in  Ufe,  or  that  a  portion 
of  omentum  may  have  passed  down  with  it  at  the 
time,  and  retained  the  continuity  of  the  passage  with  the 
abdomen. 

Although  the  distinctions  between  inguinal  and  femoral 
hernia  are  usually  made  without  difficulty,  yet  cases  occiur 
in  which  the  distinctive  chai'acters  of  the  two  are  not 
readily  obsei-vable.  The  question  is  settled  by  tracing 
the  line  of  Poupart's  ligament,  which  passes  ovei-  femoral, 
and  under  inguinal  hernia.  Inguinal  hernia  is  the  pre- 
valent form  in  the  male  ;  femoral,  in  the  female.  In- 
guinal is  longitudinal ;  femoral,  obtuse,  rounded,  and 
sometimes  transverse  ;  but  the  difficulty  is  most  readily 
removed  by  tracing  the  line  of  the  ligament  by  the  hand. 
Inguinal  hernia  may  present  itself  in  the  forni  of  a  slight 
swelling,  or  fullness  of  the  canal ;  or  in  that  of  a  bulky 
tumour,  occupying  the  scrotum.  In  whichever  fonn  it 
appears,  the  axis  of  the  tumom-  is  tho  guide  for  the  fii^st 
incision. 
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Operation  for  Inguinal  Hernia  witJiout  Division  of  the 
Sac. — This  operation  consists  in  the  dissection  of  the 
stractm-es  over  the  neck  of  the  sac  only,  and  commences  by 
an  incision  detennined,  not  by  the  size  of  the  protrusion, 
but  by  the  probable  depth  of  the  ring  from  the  sm-face. 
By  examining  the  protruded  mass,  the  point  of  its  junc- 
tion with  the  abdomen  is  ascertained  without  difl&culty  ; 
and  this  point  constitutes  the  region  on  which  the  atten- 
tion of  the  operator  is  concentrated.  The  skin  being- 
shaved,  the  integuments  are  divided  by  an  incision,  vary- 
ing from  about  two  to  three  inches  in  length,  and  without 
fui-ther  reference  to  the  anatomical  relations  of  the  parts 
involved.  The  fibrous  bands  that  cross  the  neck  of  the 
sac  are  in  succession  divided,  whether  by  being  forcibly 
raised  with  the  forceps,  or  by  the  aid  of  a  full-sized 
director  passed  beneath  them.  Every  band,  even  to  that 
of  the  smallest  size,  is  necessarily  divided,  or  the  obstacle 
remains.  When  the  division  is  complete,  the  contents  of 
the  sac  may  be  retm-ned,  and  the  wound  united,  whether 
by  plaster,  by  sutme,  or  by  both. 

When  the  protrusion  is  large,  and  the  hernia  of  many 
years'  dm-ation,  the  difficulty  of  the  operation  will  be 
increased,  imless  the  external  incision  is  sufficiently  ample 
to  give  free  scope  to  the  required  dissection ;  for, 
although  the  constriction  may  especially  depend  on  one 
single  band  of  fibrous  tissue,  and  that  the  lowest  of  the 
whole  aponem-osis,  yet  all  are  involved  in  the  relation  of 
causes  more  or  less  proximate  to  the  effect,  and  all  must 
be  divided.  It  is  important  that  the  outer  wormd  be 
kept  clean,  and  the  structm-es  to  be  divided  thoroughly 
exposed  by  the  assistant. 

Operation  with  Division  of  the  Sac. — In  the  longitu- 
dinal tumoiu-  an  incision  is  made,  commencing  half  an 
inch  above  the  situation  of  the  external  ring,  and  carried 
downwards  on  the  tumour  to  an  extent  proportioned  to 
its  size.  If  veiy  large,  it  may  be  prolonged  to  four 
inches  in  length,  or  even  longer ;  if  in  the  canal,  before 
It  has  reached  the  external  ring,  the  incision  should  take 
nearly  the  direction  of  the  canal,  or  parallel  to  Poupart's 
ligament.  Taking  the  first  form  as  the  supposed  ex- 
ample, the  skin  may  be  chvided  by  a  fold,  being  raised 
between  the  operator  and  the  assistant,  and  cut  directly 
through,  either  from  the  skin  downwards,  or  by  punctm-e 
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from  within  outwards.    The  incision  thus  made  should 
di^eT?°  °'    ^^^^  required  line.    The  division  of  the  textures 

below  should  be  carried  on,  till  the  layer  of  fibres  arising 
from  the  external  ring  is  divided ;  and  at  this  stage  we 
ought  to  be  enabled  to  teU  whether  the  hernia  be  oblique, 
or  du-ect ;  for  hitherto  the  investments  would  be  held  in 
common  by  the  two.  If  it  be  oblique,  the  cremastei- 
muscle  will  present  itself,  covering  the  tumom',  and  the 
cord  will  not  be  seen,  from  its  j^osition  behind  it ;  if  it 
be  direct  hernia,  the  cremaster  will  retain  its  relations  to 
the  cord,  which  will  lie  to  the  outer  side  of  the  hemia. 

In  the  case  of  oblique  hernia,  the  layer  comprising  the 
cremaster  muscle  is  next  to  be  divided,  and  the  funnel- 


shaped  fascia  from  the  internal  ring,  or  in  that  of  direct 
hernia,  the  prolongation  form  of  the  fascia  transversalis, 
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and  the  sac  is  exposed.  If  the  hernia  be  large,  the  dif- 
ferent layers  as  they  are  exposed  should  be  divided  nearly 
to  the  extent  of  the  external  wound.  The  sac  may  be 
opened  by  pinching  up  a  point  by  means  of  a  fine  pair  of 
forceps,  or  raised  by  means  of  the  tenaculum.  A  gush  of 
fluid  follows,  often  in  considerable  quantity.  The  sac  is  to 
be  slit  up,  to  the  extent  of  the  other  membranes,  and  its  con- 
tents examined.  The  omentum,  if  not  adherent,  should  be 
opened,  and  the  intestine  will  lie  behind  it.  The  degree 
of  tension  of  the  ring  should  be  examined  by  the  finger, 
and  a  director  introduced  upon  the  omentum  into  the 
abdomen,  great  care  being  taken  to  depress  the  intestine, 
and  to  keep  it  out  of  danger.  The  knife  invented  by 
Sir  A.  Cooper,  and  which  bears  his  honoured  name,  iS 
then  passed  into  the  groove,  and  through  the  ring,  into 
the  abdomen,  on  its  side.    Eeaching  its  destined  height, 


the  edge  is  turned  straight  upwards,  and  the  obstructing 
margin  divided  to  an  extent  proportionate  to  the  size  of 
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Intestine  to  the  mass  to  be  retui-ned.    The  couteuts  of  the  sac  ai-e 
tuined."^"    then  to  be  replaced  in  the  abdomen,  always  beginning 
with  the  intestine,  and  ending  with  the  omentum. 

The  index  finger  should  be  introduced  through  the 
ring  into  the  abdomen  xinderneatli  the  bowel.  In  the 
act  of  introducing  it,  a  portion  of  intestine,  neai-ly  of 
the  length  of  the  finger  introduced,  will  slip  up,  and 
shotUd  be  retained  by  slight  pressure  from  the  other 
hand.  If  the  palm  of  the  hand  first  employed  be  ex- 
panded to  receive  the  protmded  bowel,  the  operator  will 
be  enabled  better  to  appreciate  the  line  of  the  intestine, 
which  should  be  kept  moderately  tense  below  the  ring,  in 
order  that  it  should  pass  longitudinally,  and  without  fold, 
through  it,  and  that  too  much  of  its  lengih  should  not  be 
attempted  at  one  eff'ort.  Care  should  always  be  taken 
that  the  contents  of  the  intestine  pass  with  the  intestine 
itself,  otherwise  we  are  subject  to  an  accumulation  of  the 
intestinal  contents  towards  the  end,  and  the  retm-n  of 
the  last  few  inches  is  rendered  extremely  difficult.  When, 
in  operating  for  hernia,  the  large  intestine  is  involved, 
it  is  better  to  puncture  the  intestine  by  means  of  a  fine 
needle,  and  let  out  the  contents,  than  to  make  rough  or 
protracted  efforts  to  replace  it.  I  have  frequently  done 
this  with  advantage. 

When  each  is  thoroughly  returned,  the  finger  should 
be  passed  gently  into  the  cavity,  for  the  jDurjDose  of  press- 
ing the  bowel,  as  far  as  possible,  from  the  neighbourhood 
of  the  ring,  and  thus  tending  to  prevent  its  immediate 
return.  We  are  often  troubled  to  know  what  is  best  to 
be  done  with  the  omentum,  when  the  intestine  is  re- 
tm-ned  into  the  abdomen.  The  condition  of  the  omen- 
tum, as  well  as  the  quantity  remaining  in  the  sac,  ai'e 
important  elements  in  this  decision.  If  the  quantity 
be  small,  healthy,  and  unconnected  to  the  sac,  and  the 
opening  sufficient  to  enable  the  surgeon  to  retui-n  it 
without  difficidty,  there  is  no  excuse  for  removing  it. 
If  adherent  to  the  sac  below,  in  tlie  case  of  a  large 
cavity,  and  especially  if  it  be  altered  in  structure  by 
being  thickened, — and  I  am  not  familiar  with  the 
changes  alluded  to  by  some  authors,  and  especially  by 
Velpeau,  who  speaks  of  its  being,  in  some  instances,  as 
largely  charged  with  fat,  becoming  twisted,  clustered 
into  'pelotons,  and  forming  hai'd   timioura,  similai*  to 
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sciiThus, — it  is  reasonable  to  infer  that  its  retm-n  into 
the  abdomen  might  be  a  source  of  evil.  Under  these 
circumstances  it  is  better  removed  than  retui'ned. 

The  quantity  to  be  taken  away  should  be  regulated  o^™^^^''^"^ 
pai-tly  by  the  condition  of  the  membrane,  and  by  the 
necessity  of  reducing  the  protruded  mass  as  much  as 
possible  in  relation  to  the  outer  wound.  In  the  I'are 
cases  in  which  the  omentum  is  gangi-enous,  its  entire 
removal  beyond  the  dead  structiu'e  is  inevitable.  If  the 
omentum  above  the  divided  edge  be  healthy,  it  may 
either  be  returned  into  the  abdomen  or  left  in  the  wound. 
When  cut  asunder,  the  healthy  omentum  will  often  bleed 
fi'eely ;  whereas,  we  can  divide  large  masses  of  the 
membrane  that  has  been  subject  to  long  j^ressure,  and 
has  undergone  the  changes  incidental  to  it,  without  the 
application  of  a  single  ligature.  Whatever  vessels  are 
tied,  should  be  secured  singly,  with  fine  silk,  and  the 
threads  cut  off  closely.  As  a  general  rule,  it  is  perhaps 
better,  if  it  be  necessary  to  divide  the  omentum,  unless 
perfectly  soft  and  healthy,  and  especially  so  if  several 
ligatures  have  been  employed,  to  leave  the  cut  surface  in 
the  woimd  and  occupy  the  ring,  instead  of  passing  it  xip 
entirely  into  the  abdomen.  If  cut  close,  the  omentum 
will  probably  become  adherent  to  the  margins  of  the 
ring,  and  render  the  recurrence  of  hernia  somewhat  less 
probable.  It  is  not,  however,  so  definite  a  point  of 
practice  as  to  justify  a  very  positive  opinion. 

Very  troublesome  cases  of  inguinal  hernia  occasionally  ^f^^?^ 
present  themselves  to  the  surgeon,  in  which  the  pro-  ^^'"^ 
truded  intestine  consists  wholly  of  cjecum.  This  portion 
of  the  large  intestine  may  present  itself,  deprived  of  a 
sac,  consequent  on  its  anatomical  relations  while  in  the 
abdomen.  In  such  cases,  the  peritoneum  lining  the 
walls  of  the  cavity  are  reflected  over  the  mesial  surface 
of  the  bowel,  leaving  the  outer  surface,  which  lies  low 
down  in  the  iUac  fossa,  entu-ely  uncovered  by  the  mem- 
brane. If,  in  such  examples,  hernia  occm-s,  this  intestine 
is  protruded  by  that  sm-face  which  is  nearest  to  the  ring, 
and  consequently  it  descends  without  a  sac.  The  diffi- 
culty that  attends  these  cases  of  cffical  hernia,  consists  in 
that  of  the  retention  of  the  bowel,  when  returned  into 
the  abdomen.  If  the  bowel  be  replaced,  it  immediately 
faUs  again  thi-ough  the  ring,  and,  indeed,  it  is  not  in- 
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variably  iu  our  power  to  replace  it,  from  its  adhesions 
around  the  neck  of  the  tumour.  Thus  it  becomes  in- 
evitable, after  freely  dividing  the  stricture,  to  leave  the 
intestine  outside  the  abdominal  cavity,  and  to  provide  it 
with  integumental  covering  as  speedily  as  possible. 

Hernia  Strangulated  in  the  Canal. — We  meet  occa- 
sionally with  cases  of  recent  occurrence,  in  which  stran- 
gulation has  appeared  early  in  the  progress  of  the 
disease.  The  tumour  is  necessarily  small,  being  botmd 
down  by  the  aponeurosis  of  the  external  obhque  muscle. 
Its  situation  is  above  Poupart's  ligament,  and  between 
the  two  rings.  The  incision  should  be  made  along  the  line 
of  the  canal,  about  half  an  inch  above  the  ligament,  two 
inches  in  length,  and  the  skin  and  superficial  fat  and 
fascia  divided.  By  this  incision  the  superficial  epigastric 
artery  is  cut  asundei-,  and  should  it  bleed  may  be  at  once 
tied,  if  the  flow  of  blood  cause  obstruction  to  the  opera- 
tion. The  aponem-osis  of  the  external  oblique  muscle 
is  to  be  divided  to  the  extent  and  in  the  du-ection  of  the 
external  incision,  upon  a  director.  The  cremaster  muscle 
will  then  present  itself,  expanded  over  the  hernial 
tumom',  which  has  raised  it  from  the  front  sm-face  of  the 
cord.  This  muscle  and  the  funnel-shaped  fascia  pro- 
duced from  the  internal  ring  are  then  divided,  to  an 
extent  sufficient  to  bring  the  tumour  clearly  into  view, 
covered  by  its  sac.  In  this  case,  of  recent  occm-rence, 
it  may  be  practicable  to  return  the  intestine  thi'ough  an 
unopened  sac,  and  the  attempt  may  and  ought  to  be 
made,  and  in  this  condition  of  the  parts  so  recently  dis- 
placed, and  probably  so  imaltered  in  textm-e,  the  sac  may 
be  rettuned  with  the  bowel  into  the  abdomen. 


tiie'corcf°'^  A  peculiar  feature  occasionally  presents  itself  on  ex- 
posing the  sac  in  an  operation  for  hernia,  viz.,  that  the 
cord  is  separated  into  its  component  parts,  some  of  which 
may  lie  in  front  of  the  intestine,  others  at  the  side. 
These  relations,  indeed,  when  the  cord  is  so  split,  may 
assume  any  variety  of  aiTangement.  Altliough  it  is 
necessary  to  know  that  such  varieties  exist,  it  demands 
no  farther  observation  here,  beyond  that  of  enjoying 
especial  care  that  such  textures  be  iminjured  in  the  after 
steps  of  the  operation.    Inasmuch  as  the  cord  wUl,  iu 
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all  probability,  be  more  or  less  attached  to  the  sac,  there 
can  be  no  advantage  derived  from  their  separation  by 
the  knife. 

On  opening  the  sac  in  hernia,  the  intestine  may  assume  Discoloured 
any  variety  of  colom*  or  appearance  between  that  of'"'®^''"®" 
health,  and  that  of  gangrene.  This  variety  includes  aU 
the  colovu's  incidental  to  every  degree  of  inflammation 
or  congestion.  True  gangrene  of  the  gnit  is  a  rare  occur- 
rence, and  is  only  found  after  several  days'  strangialation. 
It  is  very  important  to  disting\ush  between  extreme  con- 
gestion of  the  vessels,  and  the  death  of  the  intestine. 
In  the  latter,  the  stmcture  assumes  a  slate,  or  even  Gangrene, 
nearly  a  black  colom',  in  patches  ;  it  has  entirely  lost  its 
polish ;  its  surface  is  filamentous ;  it  presents  a  smell  of 
foetor,  and  when  advanced,  even  the  integuments  above 
are  involved  in  the  diseased  action,  and  bear  testimony 
to  the  altered  condition  of  the  parts  within.  When  the 
bowel  is  gangi-enous,  there  is  no  doubt  of  the  fact  in  the 
mind  of  the  observers.  It  is  apparent  and  imequivocal. 
This  condition  of  the  intestine  is  not  to  be  confounded 
with  a  high  degi'ee  of  congestion  of  the  vessels,  render- 
ing the  intestine  almost  black  in  colour,  although  a 
question  may  arise  in  the  latter  condition  of  the  parts, 
as  to  the  existence  of  gangi'ene. 

The  treatment  to  be  adopted  in  cases  in  which  gan- 
gi-ene  of  the  bowel  is  palpable,  will  depend  much  on  the 
extent  of  the  gangrened  smface.  It  is  very  rarely  that 
we  find  its  entire  cahbre  involved  in  the  change,  or  that 
the  patches  ai-e  very  large.  When  the  patches  are  very  Laying  open 
considerable  in  size,  or  involve  the  entire  tube,  the  punc-  '^"^ 
ture  of  the  intestine  is  inevitable,  because  little  hope 
can  exist  of  its  restoration  if  returned  into  the  abdomen. 

But  if  the  appearance  of  gangrene  be  not  considerable  

if  it  exist  in  spots  or  patches  of  a  size  not  much  larger 
than  half  an  inch  in  diameter,  although  not  limited  to  two 
or  three — then  the  course  to  be  adopted  is  to  replace 
the  intestine,  with  something  more  than  usual  care, 
into  the  cavity  of  the  abdomen,  and  to  trust  to  Nature 
for  its  restoration.  And  this  she  will  inevitably  do 
under  circumstances  of  health  favouring  the  process  of 
union  of  the  gangrenous  spots  to  the  smrounding 
membrane.    This  practice  has  been  adopted  for  many 
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years  by  Mr.  Luke  with  success,  and  it  constitutes  au 
important  step  in  the  onward  march  of  soimd  consei-va- 
tive  surgery. 

When  dependent  on  congestion  of  vessels,  the  intestine, 
however  unpropitious  in  appearance,  is  often  restored  to 
Case.  a  healthy  colour  with  wonderful  rapidity.  I  operated  on 
an  old  man  for  hernia,  in  the  Charter  House.  The 
quantity  of  intestine  in  the  sac  was  veiy  large,  and, 
I  think,  more  highly  congested  than  I  had  ever  seen  it. 
The  first  impression  on  my  mind  was  that  it  had  lost 
its  vitality  ;  but  it  was  free  from  foetor,  and  had  not 
lost  its  polished  sm-face,  or  become  filamentous,  and  the 
discolom-ation  was  universal,  and  not  restricted  to 
patches.  Under  these  circumstances  I  retm-ned  it  into 
the  abdomen.  The  man  progi'essed  favom'ably ;  the 
wound,  which  was  very  large,  healed  quickly  to  within 
three-quarters  of  an  inch  of  its  length.  At  the  expu-a- 
tion  of  the  thuxl  week,  dm-ing  a  violent  fit  of  coughing, 
the  action  of  the  abdominal  muscles  forced  the  intestine 
down  into  the  sac,  toi'e  open  half  the  wound,  and 
thrust  at  least  foiu"  feet  of  intestine  out  upon  the  ab- 
domen, no  part  of  which  bore  testimony  to  its  previous 
discoloration. 

Wound  of  In  operations  for  hernia,  a  small  opening  in  the  intes- 
iutestine.  ^j^g  occasionally  presents  itself,  giving  veiy  unequivocal 
evidence  of  its  involving  the  entire  coats  of  the  bowel, 
by  the  oozing  of  the  fluid  contents  through  it.  The 
wound  has  all  the  appearance  of  a  recent  injmy  ;  hwt 
against  this  view  of  the  subject,  the  operator,  who  ought  to 
be  the  best  authority,  invai-iably  asserts  that  he  did  not 
divide  even  in  the  direction  of  the  wound,  and  no  one 
can  declare  that  he  did,  and  in  om-  profession  none  will 
venture  to  suspect  the  instrumentality  of  the  operator, 
against  the  evidence  of  his  own  tuiimpeachable  testimony : 
therefore,  it  is  concluded,  that  the  intestine  was  torn  iu 
drawing  it  down,  or  referable  to  some  other  unexplained 
and  mysterious  cause.  Such  at  least  was  the  line  of 
argument  followed  in  a  case  in  which  I  was  myself  the 
possible  delinquent. 

After  all,  the  injury  is  not  very  great.  The  woimd  shoidd 
be  united  by  one  or  two  threads,  passed  through  the 
serous  and  muscular  coats  only;  and  the  intestine  may 
be  safely  retimied  into  the  abdomen,  even  though  the 
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wound  be  not  entii-ely  closed  by  the  sutui'e.    The  patient 
I  allude  to,  recovered. 

When  the  above  stages  are  concluded,  the  outer  -wound  Large  but 
should  be  united  by  the  interrupted  suture,  deeply  intro-  sme.'"^^" 
duced  in  loose  integuments,  gi'eat  care  being  taken  that 
the  ring  be  kept  free  from  intestine.  A  pad  of  lint  should 
be  placed  over  the  ring,  and  over  the  pad  a  large  handful 
of  cotton  wool,  or  in  its  absence  a  folded  towel  or  masses 
of  lint,  so  apphed  as  to  compress  the  ring  fifom  below, 
without  involving  the  walls  of  the  abdomen.  Over  these, 
a  bandage  should  be  dexterously  applied,  like  the  figm-e 
of  8,  passing  round  the  abdomen  and  the  thigh  of  the 
affected  side,  fixed  by  a  needle  and  thread,  or  by  pins  at 
every  turn,  as  it  passes  over  the  compress,  and  from  that 


point  earned  back,  and  not  onwards.    By  this  means  the 
compress  will  form  the  centre  of  pressure. 

As  regards  after  treatment,  it  should  be,  for  the  most 
part  passive.  If  the  sickness  subside,  and  the  bowels  act  ueatmont. 
quickly.  It  IS  a  favourable  omen  of  recovery,  but  should 
some  hom-8  elapse  without  action,  it  is  no  excuse  for  the 
admmistration  of  drastic  purges.  It  is  difficult  to  lay 
down  any  specific  i-ule  on  this  subject,  so  various  may 
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be  the  indications,  but  I  believe  it  is  better  to  leave  a 
patient  alone.  If,  however,  at  the  expii-ation  of  thirty- 
six  or  forty-eight  houi's  no  action  appears  probable,  a 
mild  aperient  may  be  given,  in  the  form  of  manna  with 
some  compound  decoction  of  aloes,  or  mild  form  of  neutral 
salts  with  some  tinctiu'e.  The  intestine  may  also  be 
excited  to  action  by  enemata  of  wai-m  water  with  salt, 
or  other  mild  pm-gatives,  not  to  be  repeated  with  too 
great  frequency.  It  is  the  practice  of  many  surgeons  to 
administer  a  dose  of  opium  immediately  after  the  opera- 
tion, and,  generally  speaking,  it  answers  well,  an  im- 
portant indication.  It  removes  pain,  promotes  sleep, 
tends  to  equalise  the  chculation,  and  thus  lessens  the 
liability  to  local  inflammation.  The  only  objection  to  be 
urged  in  its  disfavom*  is  its  tendency  to  postpone  the 
action  of  the  bowels.  But  this  evil  can  scai-cely  be 
supposed  to  counterbalance  the  benefit  to  be  derived 
from  its  administration. 

Inflammation,  if  at  all,  will  probably  not  appeal"  before 
the  day  but  one  following,  i.  e.,  forty-eight  hom's  after 
the  operation.    It  is  very  essential  that  we  distinguish 
the  general  pain  and  uneasiness  about  the  abdomen, 
attendant  more  or  less  on  all  operations  of  this  region, 
and  which  are  veiy  deceptive  in  character,  from  the  signs 
of  true  inflammation. 
Symptoms       In  the  endeavour  to  distinguish  between  the  signs  of 
flLnmatioD.  true  and  false  inflammation,  I  must  again  refer  to  the 
equivocal  marks  of  the  one,  and  the  conclusive  characters 
of  the  other.    True  inflammation  can  hardly  be  mistaken. 
Pain  in  the  abdomen,  at  first  confined  to  a  region,  but 
becoming  general ;  increased  in  proportion  to  the  degi-ee 
of  pressure  of  the  hand,  and  not  suspended  or  forgotten 
when  the  patient's  attention  is  directed  to  other  subjects, 
under  which  circumstances  the  same  pressure  often  affords 
relief  in  false  inflammation  ;  or,  at  least,  the  pain  in  such 
instances  beai's  no  proportion  to  the  extent  of  the  pres- 
sm-e  :  hot  skin ;  pulse  small,  but  hai'd,  and  more  than 
usually  frequent,  though  far  within  such  frequency  as 
shall  characterise   simple   distm-bance  of  the  nei-vous 
system,  when  it  may  beat  from  one  hundi-ed  to  one 
hundred  and  thirty  pulsations  in  a  minute  ;  restlessness, 
without  movement ;  anxiety  of  countenance,  distinctly 
marked  and  expressive  of  suffering ;  the  Imees  drawn  up, 
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aud  the  body  bent  forwards,  in  order  to  relax  as  much 
as  possible  the  abdominal  muscles — these  are  the  symp- 
toms that  mark  the  progress  of  true  peritonitis.  The 
mock  symptoms  may  make  then.'  appearance  on  the  day  gy^pt^j^^g 
followiug  the  operation,  or  at  any  time ;  and  may  be  of  false  iu- 
allayed  by  such  remedies  as  are  applicable  in  any  other  ^''^'^^'"•tioi^- 
case  of  nervous  distm'bance.  The  true  peritonitis  may, 
I  believe,  be  developed  by  the  unnecessaiy  resort  to  active 
depletion.  I  think  I  have  seen  it  frequently  productive 
of  much  serious  mischief.  I  believe  that  we  render 
persons  more  liable  to  such  inflammation  by  the  resort 
to  any  agent  that  tends  to  lower  the  tone  of  the  nervous 
and  circulating  systems,  and  that  we  should  be  very  care- 
ful how  we  employ  these  agents  of  depression.  If  they 
efiect  no  good,  they  perpetuate  a  serious  mischief  Tlie 
more  we  bleed,  the  more  prominent  do  the  symptoms  ajjpear, 
and  in  the  same  ratio  with  the  loss  of  blood.  The  same  ^^^-^^ 
remarks  will  apply,  though  in  a  lesser  degree,  even  to  great  depie- 
the  treatment  of  true  inflammation.  Nothing  can 
be  more  injurious,  and  more  probably  fatal,  than  the 
large  application  of  leeches  applied  to  the  abdomen 
in  om:  public  hospitals,  for  the  cure  of  peritonitis — 
real  or  supposed.  For  many  years  past,  having 
had  abundant  opportunities  of  observation,  I  have  ob- 
served that  the  recovery  of  a  patient  who  has  been 
subjected  to  the  repeated  application  of  these  agents  of 
mischief  is  rare  indeed. 

When  the  symptoms  of  positive  inflammation  appeal-, 
and  when  there  is  nothing  in  the  present  condition  or 
in  the  system  of  the  patient  to  preclude  it,  he  may 
be  bled  once  moderately  from  the  arm  ;  or  locally,  by 
the  application  of  one  or  two  dozen  leeches  ;  his  system 
being  at  the  same  time  sustained  by  mUd  stimulants 
and  from  that  time  I  believe  our  reliance  should  be  placed 
on  mercury,  conjointly  with  opium,  given  freely.  Of 
these  two  last-named  remedies,  I  do  not  know  which  is  with  opTum. 
the  more  valuable  in  the  treatment  of  such  a  disease  as 
peritonitis.  With  respect  to  the  influence  of  mercury,  its 
agency  is  sufficiently  recognised  throughout  the  pro- 
fession ;  but  not  so  as  regards  the  action  of  opium,  and 
I  look  fonvard  to  the  time  when  its  employment  in 
inflammation  will  raise  less  alarm  in  the  public  mind 
than  it  does  at  present.    The  action  of  mercury  may  be 


592 


OPERATIVE  SURGERY. 


obtained  both  by  tbe  mouth  and  by  inunction ;  and,  in 
reference  to  the  latter  mode  of  administration,  a  mass  of 
the  ointment  of  the  size  of  a  hazel-nut  may  be  slightly 
rubbed  in  each  axilla,  and  left  for  absorption. 


FEMORAL  HERNIA. 

In  well-marked  cases  there  is  no  difficulty  in  distm- 
guishing  the  varieties  of  inguinal  from  femoral  hernia. 
But  examples  occm*  in  which  a  correct  opinion  can  only 
be  aiTived  at  by  somewhat  more  than  usual  obsei-vation. 

Diagnosis.  ^0  obtain  this  essential  knowledge,  we  must  cai-efully 
examine  the  relations  of  the  external  parts,  and  endea- 
vour to  trace  the  line  of  Poupart's  hgament,  descending 
to  the  spine  of  the  os  pubis,  and  to  follow  the  hemia  up 
to  its  neck.  If  femoral,  the  protruded  mass  will  appear 
below  the  line  of  Poupart's  ligament.  If  inguinal,  above 
it — and  we  derive  some  knowledge  also  from  the  usually 
distinct  forms  of  the  two  varieties,  as  elsewhere  described. 
Moreover,  in  inguinal  hernia  in  the  male,  the  scrotum  is 
necessarily  involved  in  a  gi-eater  or  less  degree. 

Anatomy.  Femoral  hernia  descends  through  an  apertiu-e  left 
between  the  femoral  vein  on  the  outer,  and  the  crescentic 
fold  of  Poupart's  ligament,  called  Gimbernat's  ligament, 
on  the  inner  side.  This  ojaening  in  the  natm-al  state  is 
about  sufficiently  large  to  admit  of  the  extremity  of  the 
little  finger.  Sir  Astley  Cooper  speaks  of  it  as  being 
occupied  by  an  absorbent  gland.  If  so,  the  presence  of 
the  gland  is  the  exception,  and  not  the  rule.  Poupai-t's 
ligament  bounds  this  apertm-e  in  front ;  the  femoral  vein 
on  the  outer  side  ;  Gimbernat's  ligament  on  the  inner 
side  ;  and  behind  is  the  continuous  layer  of  fascia  de- 
scending fi'om  the  iliac  fossa,  and  covering  the  bone  and 
pectinseus  muscle,  to  become  fascia  lata.  The  hernia 
lies  on  this  portion  of  the  fascia  lata,  which  is  connected 
yet  more  internally  to  the  os  pubis.  This  apertm-e  is 
called  the  femoral  ring,  and  fonns  a  part  of  the  general 
opening,  through  which  the  vessels  descend  from  the 
pelvis  into  the  thigh ;  but  the  vessels  on  the  outer  side 
are  invested  by  a  sheath  of  fibrous  tissue,  which  descends 
upon  them  down  the  thigh.  The  hernia  cannot  be  said 
to  enter  into  this  sheath,  but  to  lie  on  the  inner  side 
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of  it,  in  consequence  of  tlie  sheatli  which  invests  them 
not  being  derived  from  the  entire  of  the  crescentic  oval 
cut  for  the  descent  of  the  vessels,  but  only  from  that 
part  of  the  oval  with  which  they  are  in  contact ;  viz.,  the 
outer  two-thu"ds.  This  small  apertm'e  is  filled  with 
cellular  tissue,  which  by  the  descent  of  the  intestine  is 
shaped  into  a  coat,  generally  called,  though  by  no  means 
imiversally,  the  fascia  propria. 

The  investments  of  femoral  hernia,  as  found  in  dissec- 
tion, are  simply  tlie  superficial  fascia,  as  it  is  termed, 
placed  between  the  integuments  and  the  fascia  lata,  and 
the  above-described  fascia  propria.  But  the  operating- 
theatre  often  discloses  to  the  view  a  laminated  texture, 
similar  to  that  of  inguinal  hernia,  and  consisting  occa- 
sionally of  several  layers  of  fibrous  membrane,  each  of 
which  has  to  be  divided  in  the  operation. 

The  epigastric  artery  is  at  a  distance  above  the  neck 
of  the  sac,  and  behind  the  flap  of  the  abdominal  muscles, 
and  holds,  therefore,  no  relation  to  femoral  hernia.  One  Obturator 
arteiy  only  may  be  involved,  viz.,  the  obturator.  The 
obturator  artery,  which  is  commonly  a  branch  of  the 
internal  iliac,  is  occasionally  produced  from  the  epigastric, 
and  when  so  produced,  ahuost  invariably  descends  from 
its  origin  so  closely  on  the  inner  side  of  the  femoral  vein, 
as  to  lie  on  the  outer  side  of  the  neck  of  the  hernial  sac, 
and  as  we  divide  the  strictm-e  on  the  inner  side,  it  is  free 
from  danger.  But  if  the  epigastric  travel  any  consider- 
able part  of  its  com-se  inwards,  before  the  obturator  arise 
from  it,  the  latter  vessel  is  brought  nearer  to  the  mesial 
line,  and  may  descend  on  the  iimer  side  of  the  hernia, 
instead  of  the  outer.  Under  such  circumstances  it  is 
liable  to,  and  indeed  is  almost  certain  of,  division,  in 
dividing  the  strictm-e. 

Eare  as  these  concmTent  circumstances  necessarily  are,  Case. 
I  was  so  unfortunate  as  to  be  required  to  operate  some 
years  ago  in  such  a  case.  A  gush  of  blood  followed  the 
division  of  Gimbernat's  ligament,  which  induced  me  im- 
mediately to  exclaim,  that  I  had  divided  the  obturator 
artery.  I  succeeded  in  tying  the  lower  end  of  the  vessel, 
but  failed  to  reach  the  upper.  The  bleeding  continued 
slightly  for  some  horns,  and  then  ceased.  On  the  third 
day  the  woman,  apparently  full  of  life  and  strength,  was 
progressing  well  and  promisingly ;   indeed  I  "had  no 
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reasonable  cause  to  doubt  her  recoveiy.  Twenty-four 
hom-s  having  elapsed  without  action  on  the  bowels,  a 
very  reflecting  dresser,  in  my  absence,  ordered  her  fom- 
grains  of  calomel  and  ten  of  colocynth.  Under  the 
influence  of  this  veiy  appropriate  agent,  the  woman 
sustained  an  attack  of  diarrhoea,  and  died  on  the  sixth 
day. 

In  the  attempt  to  reduce  a  femoral  hernia,  we  must 
always  keep  in  mind  the  situation  of  the  ring,  which  lies 
at  the  inner  and  upper  part  of  the  tumour,  towards 
which  it  should  be  di-awn.  Some  benefit  is  derived  in 
the  endeavour  to  return  the  hernia  before  operating,  from 
the  position  of  the  thigh,  which  should  be  raised  and 
rotated  inwards,  in  order  to  relax,  as  much  as  possible, 
the  fascial  structures  involved  in  the  formation  of  the 
opening  through  which  the  intestine  has  descended. 
Cause  of  The  peculiar  form  which  characterises  a  femoral  hernia 
form^o'f  lias  been  referred  to  the  close  adhesion  of  the  fascia  of 
tumom-.  the  thigh.  Some  have  attributed  it  to  the  du-ection  given 
to  the  tumotur  by  the  lesser  falciform  process  of  the  fascia 
lata,  which  has  always  appeared  irrational  enough.  It 
appears  to  me  that  the  featm-e  is  best  explained  by  the 
necessai-y  angle  at  which  the  thigh  is  brought  in  the  act 
of  sitting,  during  which  the  hernia  is  forced  upwai-ds, 
towards,  and  sometimes  over,  Poupait's  hgament. 

Operation  for  Femoral  Hernia. — The  upper  part  of  the 
line  of  in-  thigh  should,  if  necessary,  be  shaved.  The  line  of  the 
cision.  gj,g|.  incision  is  regulated  by  the  intention  of  the  operator 
with  regard  to  the  division  of  the  sac.  If  he  proposes  to 
leave  the  sac  intact,  his  incision  will  hold  reference  to  the 
region  of  the  femoral  ring  only,  but  if  othez'wise  he  will 
be  regulated  by  the  necessity  of  obtaining  an  entire  com- 
mand over  both  the  protruded  parts,  which  lie  more  or 
less  in  a  transverse  direction,  and  the  femoral  ring 
through  which  these  parts  ai'e  to  be  retmiied.  A  longi- 
tudinal incision  would  hardly  command  the  tumom-,  or 
a  transverse  one,  the  femoral  ring  ;  and  yet  the  line  is 
not  necessarily  made  midway  between  them,  but  shoiild 
always  hold  a  closer  relation  to  the  ring  than  to  tlie 
tumour,  because  the  difiiculties  of  the  opei-ation  lie  rather 
with  the  former.  I  do  not  see  the  necessity  of  a  second 
incision  at  right  angles,  even  supposing  a  division  of  tlie 
sac  to  be  contemplated,  because  there  is  no  advantage 
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gained  by  cutting  on  to  the  tumoiu',  the  contents  of 
which,  when  exposed,  may  be  drawn  inwards  in  a  line 
with  the  ring. 

The  dissection  is  canied  down  to  the  neck  of  the  sac,  as 
in  inguinal  heniia,  and  every  effort  made  to  remove  by 
dissection  the  cause  of  the  strangulation.  The  seat  of 
the  strictm-e  can  always  be  ascertained  by  pressing  the 
hernial  tumom-  upwards  towards  the  abdomen,  and  placing 
the  finger  on  the  point  of  resistance,  as  recommended  by 
Mr.  Luke,  than  whom  no  sm-geon  has  done  more  to 
simphfy  the  operation  for  hernia.  If  requisite,  the  sac 
shotdd  be  divided,  as  before  described,  either  by  pinching 
it  up  with  a  pair  of  fine  forceps,  or  by  raising  a  point  of 
it  with  the  tenaculum.  The  tension  of  the  ring  is  usually 
greater  than  in  inguinal  hernia,  miless  the  latter  be  of 
recent  occuiTcncc.  Often  the  nail  alone  can  pass  through 
it.  The  du'ector  being  introduced,  the  strictm-e  should  ^rigt^y""' 
be  divided  inwards  or  upivards  and  iniva7xls.  The  relief 
to  the  strictm-e  afforded  by  the  division  of  Gimbernat's 
ligament  horizontally  inwards,  cannot  extend  beyond 
about  one-third  of  an  inch.  If,  therefore,  the  tumour 
be  lai-ger  than  usual,  it  is  better  to  make  the  division 
of  Poupart's  ligament,  upwai-ds  and  inwai-ds,  because  in 
that  duection  it  may  be  prolonged,  if  necessaiy ;  or, 
having  divided  Gimbernat's  ligament,  that  upwards  and 
inwards  may  be  supperadded.  Ever  since  the  operation  Blunt 
in  which  I  divided  the  obturator  ai-teiy,  I  have  invariably 
employed  a  blunt  knife  for  the  division  of  the  stricture 
in  femoral  hemia,  sufficiently  shai-p  to  cut  the  ligament 
by  the  aid  of  some  pressm-e,  but  which  pressure  is  likely 
to  push  the  ai-teiy  before  it,  should  the  vessel  happen  to 
occupy  the  iiTegular  position  in  question. 


UMBILICAL  HERNIA. 

In  this  form  of  hernia  the  intestine  escapes  from  the 
abdomen,  either  thi-ough  the  original  foramen,  formed  by 
the  entrauce  of  the  umbUical  cord,  or  througli  a  fissm-e 
close  adjoining  to  it.  Placed  in  the  centre  of  the  gi-eat 
anterior  wall  of  the  abdomen,  with  which  the  large  mass 
of  the  mtestines  is  in  immediate  relation,  and  the  mus- 
cular pressure  on  which  ia  more  dii-ect  than  in  any  other 
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form  of  hernia,  this  hernia  assumes  occasionally  an  enor- 
mous magnitude,  including  in  the  protrusion  nearly  half 
of  the  small  intestine.    The  opening  or  neck  is  in  the  linea 
alba,  and  is  fibrous  in  texture.     Generally  the  thin, 
though  dense  integument  covering  the  navel,  is  elongated, 
or  expanded  over  the  surface  of  the  tumour ;  and  this 
integument,  lined  by  a  polished  smface  within,  constitutes 
No  distinct  the  solc  covering  of  the  protuded  intestine.    Unlike  other 
kinds  of  hernia,  the  umbilical  foiih  has  no  separate  sac, 
for  the  peritonemn  being  compressed  against  the  integu- 
ments, without  the  intervention  of  either  fascia  or  fat, 
becomes  closely  adherent  to  it,  and  gives  it  the  polished 
appearance  I  have  alluded  to.    This  polislied  membrane 
is  a  prolongation  from,  and  continuous  with  the  perito- 
neum.   Consequent  on  the  large  size,  and  the  comparative 
rapidity  of  its  increase,  the  integuments  yield  uTegularly 
to  the  influence  of  the  expulsive  force  from  within,  and  the 
entire  cavity  is  often  separated  in  large  and  capacious 
sacculi,  communicating  with  each  other  in  the  centre. 
Saccuii.      Each  of  these  sacculi  is  filled  with  intestine.    Such,  at 
least,  is  the  condition  of  the  larger  forms  of  umbihcal 
hernia.    There  is  more  danger  attached  to  umbilical  than 
to  either  of  the  other  forms  T  have  described ;  probably 
because  the  oi^eration  is  nearer  the  centre  of  the  circula- 
tion, and  deals  with  larger  masses  of  intestine. 

Operation  f 07'  Umbilical  Hernia.  The  operation  for  um- 
bilical hernia,  in  description,  is  very  simple.  A  longitu- 
tidinal  incision  should  be  carefully  made  in  the  upper  or 
lower  surface  of  the  tumour,  of  a  length  proportioned  to 
its  size.  There  is  no  reason  for  making  it  excessive,  yet 
it  should  be  of  sufiicient  length  to  command  the  contents 
of  the  tvmiom-.  Wlien  the  cavity  is  exposed,  portions  of 
the  intestine  may  be  drawn  from  the  sacculi,  and  the 
finger  passed  dowTi  to  the  neck,  and  through  it  into  the 
abdomen.  The  neck  should  be  bared  of  intestine  at  the 
upper  or  lower  part  of  the  circle  :  the  opening  will  be 
found  suflS.ciently  capacious  to  render  the  resort  to  the 
Fiuger  du'cctor  quite  unnecessaiy.  Indeed,  the  finger  is  always 
foraiiieto™"  ^0  bo  preferred,  if  it  can  be  introduced  with  ease  and 
director.  safety.  The  neck  sliould  be  divided  to  tlie  extent  of  half 
or  three-quarters  of  an  inch,  or  it  may  be  divided  both 
above  and  below.  It  is  always  better  to  make  tliis 
division  in  the  linea  alba,  becauso  there  is  no  reason  why 
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the  recti  muscles  should  be  involved.  In  retimiing  the 
intestine,  if  any  difficulty  be  experienced,  the  abdominal 
muscles  may  be  raised  by  introducing  the  finger  thi-ough 
the  opening,  and  drawing  them  upwards,  so  as,  in  fact,  to 
enlarge  the  cavity  into  which  the  intestine  is  to  be  re- 
tm-ned.  By  such  means  the  intestine  will  often  be 
replaced  without  much  manipulation,  or  loss  of  time.  No 
vessels  are  involved  in  this  operation,  which  is  almost 
bloodless.  The  greatest  care  is  required  in  applying  an  Compress, 
efficient  compress,  after  the  wound  is  brought  together  by 
sutm-e.  A  firm  pledget  of  hnt,  corresponding  to  the  size 
of  the  opening  through  the  linea  alba,  should  be  placed 
over  the  ring ;  and  a  second,  somewhat  larger,  applied 
upon  it ;  and  a  third,  or  even  a  fourth,  if  the  patient  be 
veiy  fat.  These  pads  are  buried  below  the  level  of  the 
fatty  pai'ietes  of  the  abdomen,  and  may  yet  require  a 
mass  of  cotton-wool,  or  the  substance  of  one  or  two 
towels,  to  complete  the  requisite  mass  for  pressm-e.  A 
flannel  roller  should  be  carried  repeatedly  roimd  the 
abdomen,  fixing  the  immediate  agent  of  pressm-e  in  its 
position,  or  this  end  may  either  be  obtained  by  the  apph- 
cation  of  veiy  broad  and  long  strips  of  adhesive  plaster, 
or  by  the  hernial  ti-uss  which  has  been  previously  worn, 
provided  it  prove  efficient  to  the  pm-pose. 

The  after  treatment  in  either  femoral  or  umbilical  pre- 
sents no  peculiar  features  distinct  from  other  forms  of 
hernia.  In  aU  probability,  general  tenderness  of  the  entn-e 
cavity  wiU  be  more  manifest  after  this  operation  than 
after  the  operation  for  hernia  of  the  inguinal  or  femoral 
rings ;  but  this  tenderness  must  be  distinguished  from 
advancing  inflammation,  and  it  vM  be  disting-uished  by 
all  obseiTing  sm-geons. 

Three  fundamental  eiTors  in  treatment  of  strangulated 
hernia  characterised  the  old  school  of  sm-geiy,  juid  the 
evils  of  which  are  only  now  waning  mider  the 'influence 
of  more  enlightened  knowledge  of  the  human  economy. 
The  first  of  these  consisted  in  the  undue  postponement  of  Protracted 
the  operation  for  its  relief  Does  this  practice  infer  an  °P«™"on.s. 
imjustifiable  confidence  in  the  remedial  agents  resorted 
to  before  the  operation,  or  a  well-gromided  fear  of  the 
result  after  it?  Of  the  two  causes,  the  "latter  would 
appear  the  more  reasonable.    The  old  surgeons  mio-ht 
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well  entertain  a  A'-eiy  reasonable  fear  of  the  result  of  their 
cases,  when  so  many  hours  or  even  days  were  allowed  to 
elapse,  under  strangulation,  by  so  highly  organised  and 
so  sensitive  a  structure  as  the  small  intestine.  To  meet 
this  evil,  the  operation  should  be  executed  with  all 
reasonable  speed,  limiting  the  remedies  employed  prior  to 
the  operation  to  a  few  only  of  the  most  influential,  and 
acting  on  the  acknowledged  principle  of  the  golden  i-ule, 
that  an  operation  for  strangulated  hernia  increases  in 
danger  as  every  horn-  elapses.  The  first  agent  is  the  hand 
employed  in  the  endeavom*  to  replace  the  intestine ;  the 
second,  the  full  employment  of  chloroform,  followed  by  a 
repetition  of  the  manual  attempt  to  press  the  contents  of 
the  sac  beyond  the  stricture.  As  a  general  rule,  and  with 
Tu-geut  symptoms,  the  endeavom-  to  avert  the  operation 
should  be  restricted  to  the  application  of  these  two  agents. 
Violence  of  The  sccoud  cause  of  mortality  consists  in  the  violence 
piessure.     (j^j^g  iq  intestine  by  the  ineffectual  attempts  to 

return  it,  and  it  is  marvellous  to  hear  a  surgeon  of  the 
high  and  deserved  reno-nm  of  Sir  A.  Coojaer  advising  the 
application  of  the  taxis  for  a  period  of  half  an  horn*  at  one 
time.  I  have  myself  seen  many  hundi'eds  of  cases  of 
strangTdated  hernia,  and  except  in  most  rare  and  acci- 
dental examples,  I  have  never  seen  success  attend  a 
longer-continued  effort  than  a  very  few  miniites.  In  this 
respect  the  mischief  that  is  perpetrated  under  the  pro- 
stituted name  of  medical  science  is  frightful  to  contem- 
plate. I  have  seen  the  severest  fonns  of  inflammation — 
ecchymoses,  effusions  of  blood,  and  abrasions  of  surface, 
the  presence  of  which  coxdd  only  be  referred  to  the  long 
persistence  in  this  most  dangerous,  and  most  inefficacious 
Immoderate  agent.  Thirdly,  the  resort  to  immoderate  depletion  after 
depletion,  operation,  marks  the  practitioners  as  deficient  in  the 

possession  of  a  tnie  medical  philosophy.  Because  blood 
is  found  in  excess,  therefore  reduce  its  quantity  and  you 
restore  the  jDarts  to  their  pristine  condition  of  health.  If 
such  be  the  standard  of  om-  knowledge,  the  public  has 
yet  much  to  suffer  and  the  profession  much  to  leani. 
Inflammation  is  an  effect,  and  not  a  cause  !  We  deplete 
moderately,  in  the  hope  of  obviating  its  consequences  ; 
l)ut  having  depleted,  it  is  better  to  contend  against  relapse 
by  the  administration  of  a  stimulant,  than  to  resort  to 
further  depletion. 
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After  the  operation  for  strangulated  hernia,  the  patient 
is  by  no  means  exempt  from  Hability  to  a  return  of  the 
disease.  Here  and  there  we  meet  with  a  case  in  which 
the  disease  is  radically  cm-ed  by  the  operation,  but  it  is 
rare.  Divers  plans  have  been  suggested  by  which  to 
obliterate  the  opening  through  the  walls  of  the  abdomen. 
It  has  been  proposed  to  leave  a  piece  of  omentum  to  gj^^d  to' 
occupy  the  ring,  and  also  by  others  to  effect  the  same  to  prevent 
object  by  its  entu-e  removal,  to  dissect  off  the  sac, 
to  notch  the  ring,  to  pass  a  ligature  around  the  sac,  by 
which  it  is  to  be  firmly  tied  below  the  neck.  The  old 
surgeons  used  to  commence  this  operation  by  castration  ! 
But  the  truth  is,  that  the  operation  itself  involves  all  the 
care  and  attention  of  the  surgeon  at  the  time.  The 
retm-n  of  the  disease  is  so  slight  a  consideration,  when 
compared  with  the  serious  evil  which  rouses  all  the  anxiety 
of  the  surgeon,  that  it  is  not  sui-prising  so  little  has  been 
effected,  to  say  nothing  of  the  difficulty  at  all  times 
experienced  in  supplying  the  place  of  deficient  material. 
When  the  ring  is  large,  the  difficulty  of  filling  it  up  by 
the  application  of  intei'ual  agency  appears  almost  insu- 
perable, and  the  attempt  to  do  so  will  but  aggravate  the 
danger. 


RADICAL  CURE  OF  HERNIA. 

It  cannot  be  denied  that  the  radical  cure  of  hernia  is  a 
great  object  in  surgery,  and  various  have  been  the  sug- 
gestions made  for  its  accomplishment.  But  the  success 
has  not  been  commensurate  with  the  ingenuity  displayed 
in  the  attempt  to  obliterate  permanently  the  dilated 
opening  through  which  the  intestine  has  escaped. 

Au  operation  has  been  recommended  and  adopted  by 
Professor  Wm-tzer,  that  has  obtained  some  considerable 
success  in  its  application  to  cases  of  inguinal  hernia  •  but 
the  principle  of  which  is  inapplicable  to  the  varieties  of 
femoral  or  umbilical,  or  even  of  either  fomi  of  ing-uinal 
hernia,  when  of  long  standing.  Obliteration  of  the  open- 
mg  IS  effected  by  the  union  of  the  opposite  sides  of  the 
canal  through  which  the  hernia  protrudes.  One  condition 
woidd  appear  to  be  indispensable,  viz.,  a  canal,  and  not  a 
mere  opening.    This  it  is  that  constitutes  the  difference 
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between  recent  and  old  oblique  inguinal  bemia.  Two 
surfaces  must  be  made  to  adhere,  either  to  each  other  or 
to  some  intervening  substance.  The  substance  employed 
for  this  purpose  in  "Wurtzer's  operation  is  the  scrotum,  a 
portion  of  which  is  pushed  up  into  the  canal  and  retained 
thei-e  till  it  becomes  adherent. 
Operation.  For  this  pm-pose  a  wooden  plug  is  employed,  somewhat 
conical  in  fomi,  the  extremity  of  which  is  earned  up  into 
the  canal  through  the  external  ring,  push- 
ing before  it  a  portion  of  the  scrotmn. 
Prior  to  the  introduction  of  the  plug,  the 
parts  should  be  well  examined  by  the 
operator,  the  finger  introduced  into  the 
ring,  and  the  spermatic  cord  drawn  towai'ds 
the  upper  part  of  the  canal  to  protect  it 
from  injmy.  Within  the  wooden  plug  is 
a  metallic  spring,  terminating  in  au  eyed 
needle,  of  about  three-fourths  of  an  inch 
in  length.  Having  reached  the  point  to 
which  the  plug  can  be  passed  in  the  canal, 
the  needle  is  forced  outwards  thi-ough  the 
anterior  wall  of  the  canal  and  integuments, 
and  pressm-e  is  made  on  the  front  of  the 
grom  by  means  of  a  flat  piece  of  wood, 
thi'ough  a  hole  in  which  passes  the  needle, 
and  to  which  it  is  fixed.  By  means  of  a 
screw  in  the  plug,  the  needle  may  be  par- 
tially withdrawn,  and  thus  the  pressure 
may  be  reg-ulated. 

Many  of  these  operations  have  proved 
successful  preventives  to  the  retm-n  of 
hernia,  but  success  is  by  no  means  in- 
variable. On  the  whole,  inasmuch  as  the  operation 
itself  is  neither  painful  nor  dangerous,  is  attended  by 
no  other  evil  beyond  that  of  a  few  weeks'  confinement  to 
bed,  it  may  be  recommended  for  adoption  in  such  cases  of 
inguinal  hernia  as  above  alluded  to.  On  such  conditions 
the  frequency  of  failure  by  the  return  of  hernia,  is  to  be 
scai'cely  deemed  au  objection  fatal  to  the  experiment. 
Ample  time  should  be  allowed  for  firm  union  of  tlie 
opposite  surfaces,  and  a  hernia  truss,  effecting  diffiised  and 
general  pressure  over  the  canal,  should  be  worn  for  some 
months.    Mr.  Coote  of  St.  Bartholomew's  has  performed 
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this  opemtion  on  many  occasions,  and  with  a  considerable 
amount  of  success ;  but  it  must  be  acknowledged  that  it 
lias  not  yet  received  the  approval  of  the  entire  profession. 
To  Mr.  Spencer  Wells  undoubtedly  belongs  the  merit  of 
having  introduced  this  operation  to  the  profession  in 
England,  and  the  favourable  reception  it  has  hitherto  met 
with  is  mainly  due  to  the  success  with  which  he  and  some 
others  following  him  have  practised  it.  For  a  more  de- 
tailed description  of  this  operation,  I  may  refer  to  what 
he  has  wiitten  on  the  subject  in  the  Medical  Times  and 
Gazette. 
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CHAPTEE  XXIII. 

OPERATIONS  ON  THE  EXTERNAL  ORGANS  OF  GENERATION 
IN  THE  MALE. 


PHYMOSIS. 

Betraction  This  operation  is  required  either  in  consequence  of 
heaTth.^"°  disease,  or  of  congenital  deformity.  A  congenital  con- 
ti-action  of  the  prepuce  is  not  uncommon.  The  exposm-e 
of  the  surface  of  the  gians  is  somewhat  essential  to 
health  and  to  cleanliness.  The  secretions  of  the  smaU 
glands  in  this  region  are  liable  to  become  morbid,  and 
the  evil  resulting  from  inability  to  expose  the  affected 
surface  is  often  great.  It  is  veiy  possible  that  the  con- 
striction of  the  prepuce  might  be  overcome  by  per- 
severing art,  without  the  aid  of  the  knife ;  but  the  process 
would  be  tedious  and  unsatisfactoiy,  and,  as  a  fai'  less 
troublesome  and  more  conclusive  measure,  we  resort  to 
a  division  of  the  constricted  portion, 
structure.  The  prepuce  is  composed,  as  is  well  known,  of  an  ex- 
ternal layer  of  skin,  and  an  internal  layer  of  modified 
mucous  membrane,  with  cellular  tissue  inclosed  between 
them.  The  abnormal  contraction  is  seated  almost  ex- 
clusively in  the  inner,  for  the  outer  layer  or  skin  is 
distensible  in  a  far  greater  degree  than  the  mucous 
membrane,  with  its  cuticidar  lining.  The  art  of  the 
operator  consists  in  dividing  as  large  a  portion  of  the 
one,  and  as  little  of  the  other  as  possible,  and  it  is  at 
the  same  time  a  desideratum  not  to  leave  the  glans 
entirely  denuded.  To  meet  this  indication  with  nicety 
is  not  easy,  by  the  operation  commonly  adopted.  If  an 
incision  be  made  longitudinally  through  the  entire  pre- 
puce, little  benefit  wiU  be  ultimately  gained,  for  the 
wound  will  reunite  as  before,  and  it  is  often  deemed 
necessary  to  remove  the  ofl'ending  portion  altogether. 
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"\Yith  this  object  the  sm-geon,  pinching  up  tlie  exposed  Operation, 
edge  of  the  foreskin  vsith  his  finger  and  thumb,  places 
it  between  the  blades  of  an  instrument  used  for  this 
pm-pose,  by  which  it  is  fixed  and  firmly  held.  The 
bistouiy  is  now  employed  to  separate  all  the  membi-aue 
projecting  beyond  the  blades.  The  outer  skin  then 
retracts  considerably,  leaving  a  largely  exposed  and  bleed- 
ing sm-face.  A  director  is  then  introduced  on  the  upper 
sm-face,  imdemeath  the  remaining  layer,  nearly  as  high 
as  the  corona  glandis,  which  is  divided  by  the  bistoury. 
The  angles  left  by  the  last  incision  are  simply  turned 
backwards,  and  the  operation  is  completed.  Wet  lint 
may  be  placed  aroimd  the  penis,  and  the  patient  should 
remain  quiet  for  some  days.  If  too  small  a  portion  of 
the  prepuce  be  removed,  the  evil  will  retimi  by  the 
process  of  cicatrization.  It  is  the  custom  of  some 
operators  to  unite  the  two  flaps,  formed  by  dividing  the 
mucous  meml)rane,  to  the  edge  of  the  retracted  skin,  but 
it  is  not  necessary  to  do  so. 

A  better  mode  of  performing  this  operation,  and  by  improveti 
which  a  larger  portion  of  skin  is  retained,  consists  in  °P«™''°'i- 
di^vading  the  mucous  membrane  alone.  If  the  integu- 
ment be  of  excessive  length,  however,  a  small  portion 
shoiild  be  removed  circularly,  as  in  the  fonner  operation. 
This  may  be  done  without  the  aid  of  the  forceps,  by  a 
strong  pair  of  scissors.  The  operator  then,  introducing 
a  pointed  bistomy  on  a  director,  divides  the  mucous 
membrane  from  Avithin  outwards,  immediately  under- 
neath the  integiunent,  beginning  as  high  as  the  corona. 
The  sufficiency  of  this  division  is  determined  by  the 
facility  with  which  the  divided  prepuce  is  passed  back- 
wards over  the  glans.  In  the  majority  of  cases,  it  is 
unnecessaiy  to  remove  any  portion  of  the  external  skin, 
and  the  operation  then  consists  only  in  the  straight' 
but  entire,  division  of  the  mucous  and  cellular  tissues 
from  within  outwards.  The  prepuce  is  drawn  tightly 
forwards,  and  a  director  is  introduced  as  far  as  possible 
on  the  upper  surface  ;  the  bistoury,  sliai-p-pointed, 
should  be  chawn  slowly  forwards,  dividing  eveiy  texture 
but  the  outer  integument.  For  this  great  improvement 
on  the  old  operation,  the  profession  is  indebted  to  Mi-. 
Savory,  of  St.  Bartholomew's  Hospital. 
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•    .  PARAPHYMOSIS. 

This  condition  of  the  prepuce  rarely  requii-es  the  aid 
of  the  knife.  When  the  foreskin  is  retracted  behind  the 
glans,  under  inflammation  of  any  kind  affecting  this 
region,  it  may  become  swollen  by  infiltration  of  serum, 
more  or  less  albuminous  in  character,  while  the  perma- 
nent constriction  around  the  glans  increases  the  evil, 
by  arresting  the  circulation  through  that  structm-e,  and 
if  the  mischief  be  neglected  when  the  constriction  is 
Sloughing,  great,  sloughing  of  a  greater  or  less  portion  of  the  glans 
will,  in  all  probability,  ensue.  The  natm-al  relation  of 
these  parts  must  be  re-established,  but  this  is  veiy  often 
a  matter  of  considerable  chfiiculty,  requiring  abimdant 
patience  and  perseverance  in  its  performance.  While  the 
thumbs  are  employed  to  press  out  the  blood  fi-om  the 
distended  glans,  and  to  lessen  its  bulk,  an  attempt  is 
made  with  the  fore  and  middle  fingers  of  each  hand  to 
di-ag  the  prepuce  foi-wards. 
General  Sometimes  it  is  necessary  to  proceed  even  more  sys- 
piesfaure.  tematically  to  elongate  the  i^enis,  and  to  grasp  it  in  the 
entire  hand,  including  in  the  general  pressm-e  the 
cedematous  foreskin.  This  pressm-e  should  be  continued 
uninteiTuptedly  for  ten  minutes  or  more,  and  then  the 
glans  should  be  pressed  backwai'ds  in  the  centre,  or  at 
the  orifice  of  the  m-ethi-a ;  the  general  integmneuts  of 
the  organ  being  at  the  same  time  di-awTi  forwards  with 
some  force. 

It  may  be  uecessaiy,  in  certain  cases,  to  divide  the 
constriction  behind  the  glans,  before  we  can  succeed  in 
reducing  the  paraphymosis.  This  constriction  is  gene- 
rally deeply  seated,  between  two  folds  of  the  prepuce. 
Sometimes  the  extremity  of  the  prepuce  becomes  so 
ujdematous,  that  a  partial  evacuation  of  the  fluid  by 
means  of  a  grooved  needle  is  necessary,  in  order  to 
accomplish  the  reduction. 

The  above  laUes  of  treatment  are  applicable  to  cases 
in  which  the  constriction  is  so  great  as  to  demand  im- 
mediate relief.  The  majority  of  ordinaiy  cases  of  para- 
])hymosis  may  be  safely  left  to  the  remedial  influence  of 
a  poultice  and  a  purgative. 


HYDROCELE. 
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HYDROCELE. 

Common  hydi'ocele,  or  water  iu  the  tunica  vaginalis,  is  Causes, 
generally  the  product  either  of  chronic  inflammation  of  the 
testicle,  or  of  exercise  in  excess.  Occasionally,  indeed,  it  is 
not  attributable  to  any  appai'ent  cause.  When  the  symp- 
toms which  characterise  it  are  well  mai'ked,  the  disease  is 
easily  distinguished  from  any  other  form  simulating  it, 
but  its  tnie  character  is  not  always  cleai'ly  ascertained 
without  some  trouble. 

Hydrocele  commences  below,  whereas  hernia,  with  Symptoms, 
which  it  is  most  likely  to  be  confounded,  descends  from 
above.  The  swelling  of  hydrocele  is  generally  larger 
below,  and  somewhat  pyriform  ;  hernia  is  irregular,  and 
often  larger  above.  In  hydrocele  the  ring  is  tmaffected 
as  I'egards  size  ;  in  hernia  it  is  largely  dilated.  In  hydi'o- 
cele  the  tumom-  is  translucent,  on  placing  a  hght  behind 
it,  or  on  looking  down  a  tube  of  paper  brought  into 
contact  with  it  against  the  light.  The  testicle  cannot  be 
felt,  because  it  is  within  the  timiour  and  forms  a  part  of 
it,  by  reason  of  the  relation  between  the  tunica  vaginalis 
and  the  testicle.  In  hernia,  the  testicle  can  generally 
be  distinctly  felt.  Hydrocele  is  unvaiying  in  size,  but 
slow  and  uninteiTupted  in  its  progi-ess  ;  hernia  is  irre- 
gular, and  influenced  by  position.  We  have  impulse  in 
coughing  in  hernia,  imless  when  tightly  strangulated, 
none  iu  hydrocele.  Hydrocele  is  imiform  and  elastic 
on  pressure  ;  hernia  partially  elastic  and  doughy.  Each 
disease  has  a  histoiy  pertinent  to  itself,  of  origin  and 
progi'ess. 

Sunple  hych-ocele  is  easily  detectable  in  its  early  or  Chronic 
middle  stages  ;  but  when  the  disease  is  veiy  chronic,  the  '^y'i'"0'=eie. 
sac  becomes  hard,  thick,  and  incompressible  ;  it'  en- 
croaches on  the  ring,  and  loses  its  translucency.  It  is 
then  that  om-  powers  of  diagnosis  are  called  into  re- 
quisition, and  the  natm-e  of  the  disease  must  bo  estab- 
lished beyond  doubt,  because  the  treatment  is  critical ; 
a  puncture  relieves  the  one,  and  possibly  destroys  life 
in  the  other  case. 

When  the  nature  of  the  disease  is  not  very  distinct 
on  a  first  examination,  the  scrotum  should  "be  drawn 
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down,  and  the  fluid  pressed  to  the  bottom  of  the 
cavity.  This  may  be  done  by  a  gradual  process,  by 
which  the  membranes  are  distended,  or  rather  elongated. 
The  sac  is  thus  rendered  tense,  and  by  being  gi-asped 
in  the  hand  the  natm'e  of  the  disease  is  rendered  more 
apparent. 

In  hydi-ocele,  the  testicle  is  fixed  to  the  back  pai-t  of 
the  sac,  and  consequently  we  jranctm-e  in  front,  directing 
the  trocar  from  below,  obliquely  upwards  and  backwards. 
This  removal  of  the  fluid  by  punctm-e,  is  the  palliative 
or  temporary  treatment.  The  permanent  treatment  con- 
sists in  altering  the  condition  of  the  sac,  and  by  that 
Injection  of  means  arresting  its  power  of  secretion.  This  object  is 
i)oi  wine.  ^^g^^rj^i2y  attained  by  injecting  port  wine,  diluted  with 
water,  into  the  sac,  of  which  the  quantity  injected  is 
usually  suflicient  to  distend  the  sac.  Care  must  be 
taken  to  keep  the  canula  from  slipping  out  of  the  tunica 
vaginalis.  The  consequence  of  this  application  is  an 
attack  of  orchitis,  which  is  often  exceedingly  painful  and 
protracted.  Sloughing  of  the  scrotum,  and  even  death 
have  been  recorded  as  its  occasional  consequences. 

This  disease  merits  a  milder  treatment,  for  the  cm-e  is 
greatly  disjiroportioned  in  its  severity  to  the  disease 
itself.  The  acupuncture  affords  relief  for  a  time,  but 
does  not  commonly  possess  the  merit  of  a  radical  cm"e. 
lujectioii  If  repeated,  it  is  occasionally  successful.  A  veiy  eflicieut 
ofiodmc.  treatment  is  that  of  the  injection  of  the  simjjle  tinc- 
ture of  iodine,  in  the  proportion  of  one  di'am  to  three 
di-ams  of  water,  as  recommended  and  adopted  in  India 
on  so  lai-ge  a  scale  by  my  friend  Mr.  Martin,  who  has 
tried  various  proportions  of  the  stimulating  fluid,  and 
has  found  by  practical  iuquiiy,  and  on  a  scale  of  enor- 
mous extent,  that  the  above  is  the  exact  proportion, 
combining  safety  with  the  requisite  stimulus  to  arrest 
secretion.  Half  an  ounce  of  tliis  compoimd  is  injected, 
retained,  and  absorbed.  My  colleague,  Mi".  Lloyd  of 
St.  Bai-tholomew's,  relies  on  the  introduction  through  tlie 
canula  of  a  minute  quantity  of  red  pi-ecipitate  of  mer- 
cury, which  he  conveys  into  the  sac  by  means  of  a  gi-eased 
probe.  The  end  of  the  probe  Iiaving  entered  the  sac, 
tlie  canula  may  be  withdrawn,  and  the  powder  retained 
by  pressing  together  the  sides  of  the  sac  in  the  act  of 
withdrawing  the  probe. 


ENCYSTED  HYDROCELE. 


1  have  treated  several  hydroceles  which  had  resisted 
stimiili  by  means  of  a  thi-ead  passed  through  the  sac — 
which  is,  however,  not  veiy  tolerant  of  violence.  If 
much  UTitation  follows,  the  thread  must  be  immediately 
withdrawn.  Should  the  disease  yet  return,  the  sac  of 
the  tunica  vaginalis  may  be  laid  open  with  a  pointed 
bistoiuy. 


HYDROCELE  OF  THE  SPERMATIC  CORD,  OR  ENCYSTED 
HYDROCELE. 

Under  these  terms  is  expressed  a  disease,  consisting 
of  a  sac  containing  a  ^jale  serous  fluid,  connected  with, 
or  formed  in,  the  male  spermatic  cord  ;  but  it  is  also 
found,  though  rai-ely,  on  the  round  ligament  of  the 
uteiiis  in  the  female.  In  both  examples  it  occupies  the 
region  of  the  groin  ;  and,  inasmuch  as  it  exhibits  some 
features  not  veiy  dissimilar  from  such  as  are  presented 
in  inguinal  hernia  when  confined  to  the  gi-oin,  and  with 
which  it  has  not  infi-equently  been  confounded,  it  is 
incrmabent  on  the  young  surgeon  to  examine  it  carefully 
before  pronouncing  judgment.  It  is  a  disease  more  com- 
mon to  boyhood  than  to  more  advanced  age. 

The  sac  of  encysted  hydi-ocele  is  foi-med  by  the  cellular 
stnictm-e  of  the  cord  itself — the  tissue  which  forms  the 
band  of  connection  of  the  various  parts  that  compose 
it — and  it  usually  occupies  that  part  of  the  cord  which 
emerges  fi-om  tlie  external  abdominal  ring.  Its  usual 
size  vai-ies  from  that  of  a  mai'ble  to  a  walnut ;  but  I 
have  seen  it  considerably  larger.  It  is  of  more  frequent 
occun-ence  in  the  male  than  in  the  female,  because  the 
loose  cellular  tissue  of  the  spermatic  cord  is  more  abun- 
dant. It  is  also  muscular,  and  therefore  subject  to 
motion  ;  and  motion  combined  with  pressm-e  under  local 
irritation,  is  the  nearest  approach  we  can  make  in  the 
direction  of  cause.  It  is  distingTushable  from  hernia, 
1st,  By  its  immobility  being  always  stationary,  botli  as 
regards  locality  and  size.  2ndly,  The  tumoui-  was  boru 
on  the  spot  it  occupies,  and  we  find  no  distension  of 
the  inguinal  canal  causing  the  fullness  presented  in  cases 
of  oblique  hernia.  3rdly,  It  forms  a  part  and  pai-cel  of, 
and  IS  identified  with,  the  cord,  and  will  move  witli  it, 
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if  the  cord  be  elongated  by  being  drawn  downwards. 
4thly,  Encysted  hydrocele  is  usually  rounded  in  form. 
Sthly,  The  date  of  its  origin  is  obscure,  its  gi-owth  having 
originated  gradually  from  the  first  deposit  of  fluid  in  its 
adventitious  sac.  6thly,  It  is  unattended  by  either  pain 
or  a  sense  of  distension.  7thly,  Although  it  is  difficult 
to  obtain  evidence  of  fluctuation,  yet  the  sensation  con- 
veyed is  that  of  fluid. 

In  direct  hernia,  which  it  more  nearly  resembles,  the 
swelling  is  placed  on  the  inner  side  of  the  cord,  and  does 
not  follow  its  movements.  Encysted  hydi'ocele  is  placed 
upon  the  cord,  and  is  therefore  in  front  of  it.  Any 
attempt  to  press  the  tumom-  upwards  into  the  canal  will 
fail.  When  unusually  large,  its  translucency  may  be 
made  manifest  by  selecting  a  suitable  position  of  the 
patient  for  the  experiment. 

Encysted  hydrocele  is  not  very  tenacious  of  hfe,  and 
will  yield  to  suitable  remedies.  The  simplest,  and  often 
the  most  efficient  agent,  is  local  depletion.  I  have 
cm'ed  many  by  the  application  of  two  or  thi-ee  leeches. 
The  contents  may  be  evacuated  by  means  of  a  fine  trocar, 
and  the  sac  injected  with  the  diluted  tinctiu'e  of  iodine, 
employed  in  hydrocele  of  the  tunica  vaginalis.  Should 
these  measures  fail,  the  sac  may  be  laid  open  and  filled 
with  lint,  cotton,  wool,  or  chai-pie.  To  open  the  sac  by 
elaborate  dissection  with  a  view  to  its  removal,  is  most 
unnecessaiy. 


HEMATOCELE. 

This  name  is  given  to  a  collection  of  blood  in  the  tunica 
Symptoms,  vaginalis.    The  history  and  symptoms  are  the  following. 

A  tumoui'  more  firm,  and  less  elastic,  than  hydrocele  ; 
impervious  to  light ;  occurring  suddenly,  or  within  a  few 
hours,  of  any  accidental  blow  or  other  form  of  violence ; 
also  occasionally  following  the  operation  of  punctm'e  for 
hydrocele  ;  and  wlien  met  with  in  hospital  practice,  often 
dated  back  to  injury  of  some  years'  date  ;  imchaugeable 
in  size  or  dimensions ;  heavy  to  the  hand  supporting  it, 
and  unattended  by  pain.  The  introduction  of  a  minute 
trocar  produces  bloody  serum  in  small  quantity. 

There  is  no  alternative  to  laying  open  the  tunica  vaginalis 


HEMATOCELE. 


freely.  Warm  water  should  be  injected  freely,  in  old  cases 
to  detach  the  broken  down  fibrin,  which  is  adherent  to 
the  sac.  Care  must  be  taken  to  keep  the  wovmd  open 
untU  the  cavity  is  free  ;  hence  the  necessity  of  a  free 
incision.  I  have  known  the  testicle  removed  on  more 
than  one  occasion  in  hematocele,  under  the  supposition 
that  the  organ  was  the  seat  of  disease.  I  mention  the  fact 
as  a  specimen  of  surgery  worthy,  scarcely  worthy,  the 
commencement  of  the  early  part  of  the  last  century. 
I  dissected  one  case,  and  found  the  vas  deferens  ob- 
literated. 

In  the  coiu'se  of  last  year  a  case  presented  at  St.  Bar- 
tholomew's Hospital,  apparently  of  enlarged  testicle, 
which  had  reached  a  considerable  size.  The  disease  had 
acquired  its  magnitude  by  gradual  increase  of  many 
months.  It  possessed  all  the  attributes  of  malignant 
gi'owth,  so  steady  was  its  enlargement.  It  resisted  every 
form  of  treatment  local  and  constitutional.  Before  tying 
the  cord,  and  in  obedience  to  an  imperative  law  in  sm-- 
gery,  I  made  a  free  incision  into  the  tumom*,  which  proved 
to  consist  of  healthy  blood  oozing  from  the  tunica 
vaginalis. 

We  have  sometimes  to  contend  against  complications 
of  hematocele  with  inguinal  hernia,  by  which  the  dia- 
gnosis becomes  difficidt  and  obscure.  I  mention  the 
following  case  among  others  that  I  have  seen  : — A  man 
was  admitted  into  one  of  my  wards  with  a  very  large 
tumour  of  the  scrotum.  The  mass  of  the  disease  was 
clearly  that  of  the  testicle  or  its  membranes,  but  more 
remained  behind.  The  inguinal  canal  was  large,  and 
I  detected  a  hernia  descending  into  the  upper  part  of 
the  scrotum.  The  hernia  was  reducible,  but  returned 
immediately  on  the  removal  of  the  hand.  In  the  course 
of  a  few  days  I  punctured  the  tumour  at  the  lower  part, 
and  let  out  a  few  drams  of  bloody  serum.  Inflammation 
of  the  tunica  vaginalis,  no  uncommon  occurrence,  followed. 
The  scrotum  became  greatly  swollen  and  painfiil,  and  the 
man  himself  was  very  ill  with  irritative  fever.  Havino- 
retm-ned  the  hernia  into  the  abdomen,  as  fully  as  I  was 
able,  for  manipulation  had  now  become  difficult,  I  made 
a  free  puncture  into  the  lower  part  of  the  scrotum,  and  a 
rusli  of  foetid  air  escaped,  and  continued  to  flow  for  many 
seconds  from  the  wound.    The  impression  around  was 
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that  the  intestine  had  been  punctured.  This  gas  was  of 
course  evolved  in  the  tunica  vaginahs  by  the  process  of 
decomposition  of  its  contents  consequent  and  caused  by 
the  puncture.  Having  laid  open  the  sac  fi-eely,  I  filled 
it  with  lint.  The  man's  recoveiy  fi-om  the  hematocele 
was  complete,  and  the  hernia  was  so  greatly  reduced  that 
an  ordinary  truss  was  sufficient  for  its  retention  within 
the  abdomen. 

h/mltocele      ^^^^^^  ^ases  occui'  to  which  the  name  of  hydro-hema- 
^'  tocele  is  given.    The  addition  of  blood  probably  indicates 
more  violent  action  than  usually  attends  cases  of  hy- 
drocele;    they  are,  however,  amenable  to   the  same 
treatment  as  that  disease. 


CASTRATION. 

Castration  is  a  rare  operation.    It  owes  its  infi-equency 
to  the  adoption  of  improved  principles  of  sm-geiy.  Cas- 
tration is  only  justifiable  in  cases  of  disease  of  the  testicle, 
whose  justly-suspected  malignancy  leaves  no  hope  of  its 
Malignant    restoration  to  health.    When  malignant  disease,  of  which 
doeTnot      eucephaloid  cancer  is  perhaps  the  most  frequent  vaiiety 
always       to  which  the  organ  is  liable,  affects  the  testicle,  the  opera- 
wan  an  1 .  ^.^^^       ^^^y^  contra-indicated,  if  the  disease  be  far  ad- 
vanced ;   and  especially  so  when  the  lumbar  and  iliac 
glands  are  extensively  implicated,  the  presence  of  whicli 
may  be  ascertained  on  pressure  in  the  iliac  fossa.  Under 
such  circumstances,  we  do  but  promote  the  extension  of 
the  morbid  actions,  by  resorting  to  operations,  and  stir 
up  a  more  vigorous  action,  in  the  place  of  that  which 
was  comparatively  dormant.    The  operation  for  castration 
is  very  simple.    The  patient  being  placed  upou  the  table, 
a  free  incision  is  first  made  into  the  suspected  tumour  of 
two,  three,  or  more  inches  long,  or  indeed  of  sufficient 
length  to  expose  the  interior,  and  its  natiu-e  ascertained. 
If  malignant,  the  diagnosis  is  confiiined  and  the  opera- 
tion proceeds  by  an  incision,  of  from  one  to  two  inches 
in  length,  made  along  the  spermatic  cord,  commencing 
above,  immediately  below  the  external  ring.    The  cord 
is  dissected  out,  and  secured  between  the  finger  and 
thumb  of  the  left  hand,  before  it  is  divided  across.  This 
is  done  to  prevent  its  retraction  into  the  canal  before 
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the  spermatic  artery  is  tied.  The  epidydimic  branch, 
if  produced  so  liigh  from  the  tnmk,  should  be  tied  also, 
and  the  cord  then  be  peimitted  to  retract.  When  this 
part  of  the  operation  is  completed,  the  scrotum  and  its 
membranes  are  laid  open,  and  the  testicle  rapidly  dis- 
sected out,  care  being  taken  to  avoid  the  septum  scroti, 
by  which  the  other  testicle  would  be  exposed.  The 
wound  should  be  united  by  sutm-es  and  bound  up  in 
cotton-wool. 


ON  THE  INTRODUCTION  OP  THE  CATHETER. 

It  is  impossible  to  teach  the  introduction  of  the  Desciiption 
catheter  tkrough  the  medium  of  words,  or  to  convey  the  "^'"isiuate. 
impressions  made  in  the  operation,  by  any  description, 
however  con-ect  and  however  elaborate.  The  actual  and 
repeated  contact  of  the  instinment  with  the  living 
m-ethi-a  is  the  only  foundation  on  which  skill  can  be 
built,  and  confidence  acquired.  Description  may  lead  to 
the  prevention  of  injmy,  but  as  there  is  no  royal  road 
to  experience,  so  the  most  perfect  description  can  but 
facilitate  a  skilful  manipulation.  It  may  point  out  diffi- 
culties, but  cannot  supersede  them.  And  so  far  descrip- 
tion may  be  useful  in  reference  to  the  subject  of 
catheterism. 

Among  the  operations  in  sm-gery,  not  one  marks 
the  dexterous  sm-geon  more  pre-eminently  tlian  that  in 
which  an  instrument  is  passed  freely  and  without  pain 
into  the  bladder ;  while,  on  the  other  hand,  considering 
dexterity  of  manipulation  as  the  exception,  and  the  want 
of  it,  the  rule,  if  we  take  the  entu-e  body  of  the  profession 
as  the  field  of  observation,  there  is  perhaps  no  operation 
in  the  whole  range  of  surgeiy,  the  negligeut  performance 
of  which  is  the  som-ce  of  more  abmidant  evil  than  this. 

In  the  introduction  of  instruments  into  the  bladder 
force  is  rarely  justifiable ;  but  it  may  be  asked,  what  is  fo,co 
force  1  how  can  we  determine  the  degree  to  be  employed  oiJiection- 
without  injuiy  to  the  structure  of  the  canal  ?  because 
what  is  called  force  by  one  man,  another  would  employ  in 
mistaken  security.  As  a  general  rule,  the  instrument 
slmdd  take  its  ovm  direction,  and  pass  into  the  bladder  ivith 
little  more  than  its  own  weight.    But  this  direction  ought 
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to  be  dictated  by  the  natural  ciu've  of  the  m-ethra.  From 
the  moment  we  begin  to  employ  force,  we  are  striving  to 
adapt  the  m-ethra  to  the  false  movements  of  the  catheter, 
and  hence  injury  by  rupture  of  the  membrane. 

The  natural  curve  of  the  lu-ethra  is  much  less  in  degree 
than  that  of  the  instruments  generally  employed.  StiU 
there  is  a  curve,  and  the  catheter  should  be  adajited  to 
it ;  in  passing  a  straight  instrument  into  the  bladder  we 
do  Aaolence  to  the  form  of  the  canal.  This  cm-ve  is  placed 
at  the  junction  of  the  pelvic  portion  of  the  uretlu-a,  with 
the  external  or  perineal  ;  that  is  to  say,  low  down  in  the 
perineum.  Tlie  functions  of  the  penis  and  the  position 
of  the  bladder  combine  to  render  this  curve  a  form  of 
necessity.  The  impractised  sm-geon  should  always  bear 
in  mind  that  the  lower  surface  of  the  canal  is  extensible 
iu  its  structure,  while  the  upper  surface  is  firm  and  far 
less  j-ielding,  and  hence  the  greater  frequency  of  injmy 
to  the  lower  than  the  upper.  The  point  at  which 
the  lu'ethi'a  enters  the  pelvis,  in  passing  through  the 
triangular  ligament,  is  very  low  down  and  close  to  the 
A  coramou  rectum.  The  common  fault  in  young  operatore  is 
eiror.  founded  on  miscalculation  of  this  fact.  Sufficient  allow- 
ance is  not  made  for  tlie  depth  of  the  symphisis  pubis 
from  above  downwards.  The  point  of  the  instrament 
should  be  carried  down  neai'ly  to  the  bottom  of  the 
perineum  before  it  is  turned  upwards  into  the  bladder. 
The  first  and  common  error  is  caused  by  the  attempt  to 
depress  the  handle  of  the  catheter  before  it  has  reached 
what  I  may  term  the  angle  of  the  canal.  The  point  is 
thus  pushed  against  the  triangular  hgament,  above  the 
lu'ethra,  or  even  against  the  bone.  In  endeavouring  to 
avoid  this  evil  we  fall  into  the  opposite,  and  the  result 
is  mptm-e  below  or  at  the  side.  The  success  of  one  man 
over  another  is  less  due  to  his  dexterity  of  hand  than  to 
his  obedienece  to  the  rule  that  teaches  us,  while  intro- 
ducing an  instrument  along  a  liealthy  m'ethra,  to  avoid 
resistance.  In  a  healthy  m-ethra  it  is  easier  to  pass  a 
moderately  large  than  a  small  catheter,  because  the  large 
instrument  distends  and  opens  the  canal  more  fully  as  it 
passes,  whereas  a  small  instnunent  is  liable  to  push  the 
membrane  before  it  into  a  fold,  not  to  catch  in  the 
lacuna),  which  is  impossible.  In  introducing  the  catheter, 
either  the  upright  or  the  semi-recumbent  jwsition  is 
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most  favourable.  If  in  the  upright,  the  patient  should 
stand  at  the  distance  of  some  inches  from  the  wall,  and 
lean  backwards  against  it.  The  penis  should  be  grasped 
between  the  thumb  and  index  finger  of  the  left  hand, 
about  half  way  domi  the  organ,  and  a  catheter  of  a 
moderate  size  introdiiced. 

Whether  the  convexity  of  the  instrument  be  directed 
to  the  abdomen,  or  vice  versd,  is  of  no  moment.  The 
advantage  of  this  position  arises  from  the  fact  of  its 
giving  a  greater  facility  for  carrying  the  point  down  into 
the  perineiun,  before  the  instrument  is  tm'ned.  But  the 
same  end  may  be  obtained  when  holding  the  catheter 
with  a  large  ciu've,  with  its  concavity  towards  the  ab- 
domen, provided  the  handle  of  the  instrument  be  kept 
close  to  the  left  groin,  in  the  hollow  of  which  it  may 
almost  be  said  to  lie  ;  while,  if  an  instrument  be  used 
with  a  shght  cm-ve,  the  handle  should  be  kept  at  an 
increasing  distance  from  the  abdomen.  If  the  ftrst  posi- 
tion be  adopted,  the  catheter  having  reached  the  bottom 
of  the  perineum,  must  be  turned  round  in  a  half  circle, 
to  bring  the  concavity  upwards  towards  the  abdomen  ; 
and  this  movement  is  not  always  safe,  because  the  point, 
unless  the  instrument  be  held  veiy  steadily,  will  revolve 
in  a  smaU  cu-cle,  instead  of  tm-niug  on  its  own  axis. 
The  difference,  in  fact,  between  the  two  modes,  consists 
in  this  ;  that  in  that  first  described,  the  operation  is 
divided  into  two  stages,  each  corresponding  with  the  two  Two  stages, 
directions  of  the  canal ;  while,  in  the  second,  the  curve 
of  the  m-ethra  being  lessened  by  the  act  of  extending  the 
penis  forwards,  the  instrument  passes  along  it  by  one 
continuous  movement  into  the  bladder.  lu  the  act  of 
introducing  the  instrimieut  into  the  orifice  of  the  canal 
the  handle  should  lie  across  the  left  thigh,  and  then' 
being  raised  a  little  towards  the  gi-oin,  passed  do^vn  into 
the  perineum,  and  may  still  be  continued  in  this  oblique 
position,  almost  until  it  enters  the  bladder,  when  it  will 
natm-ally  assume  the  mesial  line.  This  nil'e  will  always 
vary  according  to  the  curve  employed.  In  a  healthy 
m-ethra  a  degree  of  pressure  equal  to  the  weight  of  a 
few  oimces,  is  sufficient  to  effect  the  required  object. 
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ON  THE  INTRODUCTION  OF  INSTRUMENTS  EMPLOYED  IN 
THE  TREATMENT  OF  STRICTURE. 

It  is  a  common  but  erroneous  creed  held  by  the  junior 
Pathology  members  of  om-  profession,  that  there  exist  two  forms 
o  s  iictuic.  ^£  stricture  of  the  lu-ethra,  pei-mauent  and  spasmodic, 
whereas  we  rarely  find  the  two  forms  of  contraction 
of  the  canal  otherwise  than  combined.  It  is  trae  that 
in  persons  of  an  irritable  habit,  retention  of  urine  wiU 
occasionally  follow  an  attack  of  gonorrhea,  or  under  any 
circiunstaiices  of  unusual  dissipation,  but  this  does  not 
constitute  strictm-e,  inasmuch  as  the  evil  passes  off  with 
the  cessation  of  the  immediate  cause,  however  severe 
may  be  the  symjjtoms  dm-ing  the  period  of  its  existence. 
By  the  term  "  spasmodic,"  as  applied  to  strictm-e  is  meant 
the  temporary  increase  of  the  evil  of  permanent  strictm-e 
caused  by  the  contraction  of  the  muscular  fibres  of  the 
canal  at  the  jjart  diseased.  The  jiermauent  disease  is 
the  result  of  positive  contraction  of  the  canal,  and  its 
inmiediate  cause  is  found  in  the  deposit  of  organised 
lymph  in  the  submucous  tissue.  The  strictm-e  may  be 
complete  or  incomplete,  or  it  may  occupy  a  gi-eater  or  less 
portion  of  the  canal,  but  it  is  permanent,  in  so  far  as  it 
results  from  a  pei-manent  deposit  obstructing  the  free 
passage  of  urine  from  the  bladder.  Spasm  is  a  local 
condition  which  is  inherent  in  a  particular  system,  and 
marks  a  constitution — permanent  deposit  results  from 
local  disease,  and  is  a  common  sequence  of  that  disease 
in  a  greater  or  less  degree  in  all  persons. 

Stricture  of  the  urethra  is,  on  account  of  its  slow 
progress,  remarkably  insidious  in  its  nature.  We  may 
be  told  by  a  patient  that  he  passes  water  freely,  when 
on  obsendng  the  calibre  of  the  stream  we  find  it  reduced 
to  one  third  its  natural  size,  and  on  attempting  to  pass 
an  instrument,  the  canal  rejects  the  introduction  of  No. 
5  or  6.  And  the  converse  of  this  position  is  also  true. 
There  are  members  or  rather  pseudo-membei-s  of  our 
profession,  who  live  on  the  ignorance  of  the  male  popu- 
lation, who  believe,  or  who  affect  to  believe,  strictm-e  to 
be  all  but  an  universal  ailment,  and  who  resort  to  the 
use  of  the  bougie,  armed  with  caustic  of  a  destructive 
kind,  on  all  occasions,  pointing  to  any  and  evei-y  kind  of 
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temporary  derangement  of  the  urinary  passage.  This  is 
not  creduUty  but  misplaced  confidence  on  the  part  of  the 
pubhc,  mistaken  rehance  on  the  supposed  honour  of 
members  of  our  high  profession,  the  veiy  name  of  which 
is  compromised  by  such  devices  for  obtaining  money. 

When  there  exists  suflSicient  ground  for  the  suspicion 
of  strictm-e,  the  canal  should  be  examined,  not  however 
with  a  view  to  cm-e,  or  even  to  relieve,  but  for  the  4 
purpose  of  ascertaining  the  extent  of  the  disease. 

Thi-ee  kinds  of  instruments  are  employed  in  the  treat-  lostru- 
meut  of  strictui-e,  the  metallic,  the  wax,  and  the  cat-gut  ™''"  ^' 
bougie.  In  thoroughly  experienced  hands  the  metallic 
instrument  is  the  most  efiicient  agent  of  treatment,  the 
wax  the  safer,  the  cat-gut  being  only  available  in  veiy 
conti-acted  strictm-e,  tkrough  which  when  passed  it  is 
retained,  and  absorbing  the  moisture  of  the  canal,  it 
distends  the  walls  by  increase  of  size. 

A  bougie  whether  composed  of  metal  or  wax  is  passed  practice, 
gently  down  to  the  obstruction.  If  the  instrument  pass 
readily  to  the  membranous  part  of  the  canal,  generally 
speaking  the  stricture  is  not  very  formidable,  and  it  will 
yield  to  steady  persistence  in  its  use.  If,  on  the  con- 
traiy  the  progress  of  the  bougie  is  aiTcsted  by  strictm'e 
high  up  in  the  canal  in  which  case  the  symptoms  of  the 
disease  are  usually  more  severe,  we  may  then  anticipate 
more  difficulty  in  the  future  progi'ess  of  the  case.  In 
the  introduction  of  the  wax  bougie,  the  point  may  be  a 
little  raised  at  a  large  angle  with  the  shaft.  No.  6  or  7  * 
may  be  selected  for  the  first  occasion,  and  while  passing 
along  the  canal,  the  penis  should  be  drawn  forwards  with 
a  view  to  elongate  the  membrane  of  the  lu-ethra,  and 
remove  any  folds  that  exist.  The  sm-geon  thus  ascertains 
the  locality  of  the  stricture,  the  condition  of  the  canal 
anterior  to  it,  and  he  judges  of  the  character  of  the 
constitution  by  the  amount  of  pain  expressed,  and  the 
tendency  or  otherwise  of  the  person  to  syncope  or  rigors. 
Some  persons  bear  the  introduction  of  a  bougie  with 
comparative  indifference,  others  suffer  much  physical 
pain,  while  many  faint  without  any  sense  of  physical 
suffering.    On  the  first  time  of  introducing  a  bougie  in 

*  It  is  unfortunate  tliat  we  have  no  standard  size  for  instruments. 
No.  6  of  one  maker  is  often  as  large  as  No.  8  of  another. 
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the  treatment  of  strictui-e,  which  is  impervious  to  the 
instrument,  it  should  be  pressed  sHghtly  against  the 
stricture  and  withdrawn,  but  on  all  subsequent  occasions 
the  efficacy  of  the  bougie  is  only  obtained  by  steady 
pressm-e  against  the  strictiu-e.  A  bougie,  whether  wax  or 
metallic,  may  be  applied  against  the  commencement  of 
the  stricture,  or  if  sufficiently  small  to  enter  the  con- 
traction, it  may  act  at  once  on  the  whole  of  the  diseased 
structm-e  involved,  but  it  rarely  happens  that  the  instru- 
ment shall  be  so  fortunately  selected  as  to  accomphsh 
this  result  without  the  operator  being  enabled  to  carry- 
it  on  to  the  bladder.  A  bougie  probably  acts  mechani- 
cally and  also  as  a  stimulant,  and  in  either  case  great 
benefit  is  derived  from  its  judicious  application.  The 
judgment  is  exhibited  in  the  careful  application  of  such 
force  as  will  effect  good  without  exciting  u-ritation,  and 
in  caution  against  its  too  frequent  application.  A  full- 
sized  instrument  is  generally  not  only  the  safest,  but  the 
most  efficient  in  the  treatment.  It  is  deshable  to  distend 
the  canal,  and  to  press  uniformly  over  the  whole  sm-face. 
If  a  wax  instrument  is  selected,  which  is,  perhajDS  in 
inexperienced  hands,  jDreferable  for  exploring  pm-poses, 
No.  6  or  7  may  be  employed.  If  a  metalhc  instimnent 
is,  it  should  be  short  in  the  shaft,  and  the  cmwe  not 
large,  and  adapted  with  a  firm  handle  of  wood.  I  have 
elsewhere  spoken  of  the  great  superiority  of  a  short  over 
a  long  instrument,  affording  to  the  operator  a  cleai-er 
idea  of  the  relation  of  the  point.  To  imderstand  this 
quality  we  have  only  to  imagine  a  metallic  catheter  or 
bougie  of  two  feet  in  length,  we  can  then  comprehend 
the  difficulty  we  should  experience  in  knowing  the  exact 
relations  of  its  point. 

A  bougie  should  be  pressed  against  the  strictiu-e  at 
every  operation,  and  held  fii-mly  in  contact  with  it  for 
two  or  three  minutes  and  withdi-awn.  An  inten^'d  of 
two  or  three  days  may  elapse  between  each  operation. 
Hicmo-  If  bleeding  foUows,  we  may  generally  infer  that  less  than 
rrhage.  usual  benefit,  if  any,  wiU  result,  as  it  is  obvious  that  the 
instrument  has  been  earned  in  the  WTong  direction,  and 
if  the  bleeding  amount  to  hsemorrliage,  two  or  three 
weeks  shoTild  be  allowed  to  elapse  before  its  repetition, 
and  the  opei'ation  then  caiitiously  resumed,  vai-ious 
expedients  have  been  adopted  for  tlie  removal  of  obstruc- 
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tions  from  contraction  of  tlie  canal  of  the  urethra. 
Caustic  potash,  lunar  caustic,  sulphate  of  copper  have 
been  introduced  into  the  point  of  the  bougie,  but  they 
are  now  rarely  adopted.  Cutting  iustiimients  are  ser- 
viceable in  cases  of  fii-m  gristly  stricture  in  dexterous 
hands,  and  after  long  and  repeated  experience  in  the 
individual  case.  Among  these  may  be  mentioned,  the 
stilette  of  Mr.  Stafford,  and  a  safer  instrument  employed 
by  Mr.  Fergusson,  the  two  very  limited  cutting  edges  of 
which  are  placed  on  the  instrument  at  some  distance 
behind  the  point.  In  well-selected  cases  both  these 
instruments  are  calculated  to  do  good  sei^vice  by  removing 
the  obstacle  to  the  introduction  of  a  good  sized  catheter. 
But  my  own  experience  of  Mr.  Stafford's  stilette,  is  not 
favourable  to  its  employment  except  on  veiy  rare  occasions. 

Mr.  Thomas  Wakley  has  invented  an  ingenious  method 
of  rapidly  dilating  the  m-etlira  in  severe  cases  of  stricture. 
It  consists  in  the  introduction  of  another  instinment  over 
the  first,  which  is  retained  as  a  dhector  after  having  been 
passed  through  the  stricture.  In  this  way  pressm-e  and 
dilatation  to  any  extent  may  be  effected.  The  smallest 
insti-ument  is  first  introduced,  then  a  second  accm-ately 
adapted  to  it,  is  passed  over  it,  then  a  thhxl,  if  necessary, 
and  so  on.  Of  course  such  a  practice  must  be  regulated 
by  extreme  caution. 


ON  CATHETERISM  IN  CASES  OF  FALSE  OPENINGS  IN 
THE  URETHRA. 

Rupture  of  the  m-ethra  is  the  frequent  product  of 
violence  exerted  in  the  attempt  to  reach  the  bladder,  and, 
for  the  most  part,  presupposes  disease  of  some  extent. 
This  disease  usually  commences,  as  I  believe,  at  the 
junction  of  the  bulb  with  the  membranous  part  of  the 
canal,  and  as  it  advances,  by  time  extends  backwards  as 
far  as  the  prostate  gland,  but  rarely  involves  the  pros- 
tatic portion  of  the  iirethra.  Such  are  the  results  of  my 
own  obsci-vation.  The  preparations  in  the  Museum  of 
St.  Bartholomew's  Hospital  afford  the  same  evidence. 
Mr.  H.  Smith,  after  much  obsei-vation,  places  the 
most  frequent  seat  of  stricture  in  front  of  the  bulbous 
portion.    Here  resistance  is  first  felt  by  the  operator,  by 
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whom  it  is  attempted  to  be  overcome  by  force,  and  the 
result  ill  iiuskilful  hands,  is  rapture.  The  instrimient 
passes  on  the  outside  of  the  mucous  membrane,  and,  if 
stUl  urged  forwards,  it  takes  the  direction  of  the  cellular 
structm'e  between  the  bladder  and  rectum.  It  is  some- 
what remarkable  how  little  irritation  is  sustained  to  the 
constitution  by  the  occurrence  of  this  accident.  Blood 
may  escape  freely  at  the  time,  but  the  mine  flows  as 
before,  without  benefit  from  the  operation,  or  serious 
injmy  from  the  accident. 

The  wounds  in  the  urethi-a  are  almost  invariably  made 
on  the  sides,  or  lower  part  of  the  canal,  i-arely  or  never 
above.  When  the  catheter,  or  other  instrument  used, 
has  once  passed  into  them,  it  is  very  liable  to  follow  that 
course  invariably,  unless  especially  avoided  ;  and  to  effect 
tliis  object,  the  penis  should  be  ch-awn  forwards  upon  the 
instrameut  with  some  force,  great  care  being  taken  to 
keep  the  point  of  the  catheter  pressed  against  the  upper 
surface  of  the  membrane,  and  to  ascertain  that  the  handle 
occupies  the  exact  centre,  and  passing  at  right  angles  to 
the  abdomen.  So  long  as  the  handle  lies  straight,  the 
point  wiU  occuiDy  the  canal.  As  soon  as  it  leaves 
the  urethra,  the  handle  will  slope  a  little  to  one  side, 
and  the  slightest  obliquity  in  the  handle  marks  con- 
siderable deviation  in  the  point  of  the  instrument. 
Moreover,  it  will  be  foimd  that  the  jioint  cannot  be 
made  to  rotate  with  any  approach  to  freedom  ;  and  espe- 
cially so  in  the  direction  which  tends  to  remove  the 
obliquity,  and  to  restore  the  instrument  to  its  straight 
direction. 

Under  these  cii'cumstances  the  instrument  should  be 
withdrawn,  and  one,  two,  or  three  weeks  allowed  to  elapse. 
A  metallic  bougie  may,  perhaps,  be  used  on  the  next 
occasion  having  a  different  cuiwe. 

If  the  sm-geon  has  ascertained  the  nature  of  the  case, 
he  has  also  learnt  the  position  and  the  direction  of  the 
false  opening  ;  and  this  he  should  carefully  avoid.  He 
may  find  it  convenient  to  pass  the  instrument  with  his 
left  hand,  and  in  all  cases  of  ruptured  m-ethra  to  use  a 
large  instead  of  a  small  catheter.  All  instruments  em- 
ployed in  exploring  the  canal  should  be  slwrt  in  the  shaft, 
and  fixed  into  a  firm  handle.  Little  more  than  two- 
thirds  of  the  length  of  the  old  catheter  will  suffice  for 
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the  length  reqtiii-ed.  This  remark,  however,  applies  rather 
to  the  metalUc  bougie  than  to  the  catheter. 

I  am  quite  persuaded  that  we  often  refer  to  strictiu-e  r^se  ^ 
what  should  be  termed  a  false  passage ;  cases  in  which  mist^en  for 
the  point  of  the  insti-ument  is  obstructed  by  the  trian-  stricture, 
gular  ligament.  Here  the  obliquity  of  the  position  of 
the  handle  in  relation  to  the  abdomen,  is  a  frequent 
attendant  on  the  attempt  to  reach  the  bladder.  The 
point  is  not  locked,  as  though  held  by  a  strictm-e,  but 
remains  more  or  less  free  ;  and  yet  a  false  passage  will 
occasionally  bite  the  catheter,  or  hold  still  more  forcibly 
a  wax  bougie.  Many  cases  have  occmTcd  to  me,  that 
appear  to  justify  my  opinion  as  to  our  liability  to  err  on 
this  subject,  the  first  of  which  was  that  of  a  gentleman 
under  my  care  for  supposed  stricture,  many  years  since. 
I  coidd  never  succeed  in  passing  an  instnunent  into  his 
bladder ;  whenever  the  slightest  degree  of  force  was  em- 
ployed, an  attack  of  fever  followed.  Weeks  and  months 
elapsed,  and  I  made  no  advance.  I  held  consultations 
with  many  eminent  surgeons,  all  of  whom,  equally  with 
myself,  failed,  but  recommended  perseverance  in  the 
attempt.  He  had  been  iinder  my  charge  for  nine  months, 
when,  on  one  occasion,  having  adopted  a  shorter  metallic 
bougie  than  that  I  had  been  accustomed  to  use,  suggested 
to  me  by  Sir  B.  Brodie,  the  instrument  (No.  7)  passed 
immediately,  and  without  pain  or  effort,  into  the  bladder, 
to  the  astonishment  of  my  patient,  and  still  more  of  my 
own.  The  success  was  unequivocal  ;  the  instrument 
passed  up  to  the  shoidders,  and  moved  freely  in  all 
directions  within  the  bladder.  This  feat  I  repeated  on 
the  following  day  ;  and  from  that  date,  neither  I,  or  any 
other  man  has  succeeded  in  passing  an  instriunent 
beyond  the  original  place  of  obstniction. 

The  second  case  was  that  of  a  Captain  A.,  whom  I  had 
treated  for  stricture,  in  conjunction  with  Mr.  Wiblin  of 
Southampton,  a  very  excellent  surgeon,  and  thoroughly 
competent  to  such  cases.  Neither  he  nor  I  had  been 
able  to  reach  the  bladder.  Tlie  instruments  employed 
by  me,  whether  wax  or  metal,  passed  domi  into  the  peri- 
neum, and  then  stopped.  It  had  obviously  escaped  from 
the  canal.  Captam  A.  was  daily  expecting  an  appoint- 
ment abroad,  and  his  continued  suffering  was  not  un- 
likely to  mar  his  prospects  in  life.     His  water  passed 
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tolerably  freely,  but  he  was  subject  to  attacks  of  spasm, 
and  pain  in  making  water  ;  and  these  attacks  had,  by 
repetition,  made  some  inroads  on  his  general  health.  I 
succeeded  in  passing  a  large  catheter  into  his  bladdei- 
on  one  occasion,  retained  it  there  for  some  forty-eight 
hom's ;  and  from  that  hour  he  has  had  no  sjTnptom  of 
disease. 

In  a  word,  the  rules  to  be  observed  are  the  semi- 
recumbent  position  of  the  patient,  the  pelvis  placed 
perfectly  straight,  a  catheter  firm  in  the  handle,  short  in 
the  cm-ve,  and  in  size  not  less  than  No.  G  or  7,  the 
extremity  of  which  is  to  be  kept  in  contact  Avith  the 
iipi^er  sm-face  of  the  urethra.  As  the  point  enters  the 
perineum  the  handle  shoidd  be  perfectly  straight  as 
regards  the  trunk,  and  move  with  the  same  facility  to 
either  side.  Shoidd  a  well-made  effort  fail,  we  may  take 
an  instrument  with  a  different  cun^e,  and  change  the 
position.  Under  all  circumstances  the  penis  shoiild  be 
drawn  forcibly  forwards  on  to  the  catheter  in  the  act  of 
passing  the  seat  of  the  rupttu-e. 

It  may  appear  to  some  that  I  have  been  somewhat  too 
brief  in  my  observations  on  the  introduction  of  catheters 
and  the  treatment  of  strictm-e,  and  that  I  have  passed 
over  in  silence  many  excellent  measm-es  which  should 
have  been  described  at  length.  In  truth,  the  vast  ex- 
tent of  this  subject,  both  in  its  practice  and  literatm-e, 
has  deterred  me.  I  could  not  with  justice  allude  to  a 
portion  of  it  only.  Therefore  I  have  limited  my  remai-ks 
to  a  description  of  the  practice  which  I  usually  adopt,  and 
which,  after  some  years  of  experience,  I  find  to  be  equal 
to  the  management  of  the  cases  which  come  before  me. 
Let  my  silence  as  to  other  plans  of  treatment,  the  merit 
of  whicli  in  particular  cases  is  universally  acknowledged, 
be  attributed  solely  to  my  inability,  in  a  work  like  the 
present  one,  to  do  justice  to  all  of  them.  For  the  rest,  I 
would  refer  to  Brodie's  masterly  work,  Grosses  elaborate 
treatise,  and  Mr.  Henry  Thompson's  recent  vohmies. 
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ON  CATHETERISM  IN  CASES  OF  ENLARGED  PROSTATE. 

Retention  of  mine  from  enlai-gement  of  the  prostate  Symptoms, 
gland,  may  be  recognised  without  the  aid  of  an  instru- 
ment. It  occui's  in  advancing,  or  in  advanced  age.'"'  It 
is  accompanied  Ly  frequent  and  incomplete  micturition  ; 
the  desire  continues,  but  the  stream  is  arrested.  This 
occurs  twice,  tlirice,  or  yet  more  fi-equently,  during  the 
night.  The  frequency  of  mictm-ition  has  been  increasing 
for  years.  This  condition  of  the  m-inary  organs  is  quite 
unconnected  with  a  venereal  origin.  Many  persons, 
when  first  resorting  to  sm-gical  aid,  have  never  seen  a 
catheter.  The  stream  of  urine  is  too  large  to  pass  in 
such  form  of  stricture,  as  is  competent  to  jDroduce  reten- 
tion. The  mine  is  generally  ammoniacal,  with  flakes  of 
a  flocculent  appearance  floating  in  it. 

Enlargement  of  the  gland  can  be  detected  on  exami-  Third  lobo 
nation  by  the  rectum  ;  but  we  cannot  infer  the  degree  of 
enlargement  of  the  lobe  in  the  bladder  by  that  of  the  ^"^  '^^^^  ' 
body  of  the  gland. 

It  often  happens  that  the  bulk  of  the  thu-d  lobe  is  Or  vice 
much  larger  in  proportion  than  the  body  of  the  gland, 
or  the  size  of  one  lateral  lobe  may  exceed  that  of  the 
other. 

In  well  marked  and  chronic  forms  of  prostatic  enlarge- 
ment, the  bladder  is  pushed  upwards,  the  ordinary  position 
of  the  neck  of  the  organ  being  occupied  by  the  rounded 
mass  of  the  enlarged  gland.  Consequent  on  this  change 
of  relation,  the  urethra  appeai-s  to  have  acquu-ed  con- 
siderable increase  of  length,  and  the  cavity  of  the  bladder 
lies  beyond  the  reach  of  an  ordinary  instrument.  To 
meet  this  difficulty  a  long  catheter  is  employed,  termed 
the  prostatic  catheter ;  but,  so  far  as  my  experience  goes 
it  IS  not  very  frequently  called  into  requisition  ' 

In  order  to  pass  an  instrument  to  the  gi-eatest  advan-  Po^itiou 
tage,  m  a  case  of   ordmary  enlargement,  the  patient 
should  be  got  out  of  bed,  and  placed  either  against  the 
wall  of  his  room,  or  in  a  sitting  postm'e,  on  the  edge  of 
tbe  bed,  leanmg  back  against  a  chair,  turned  over  and 

*  Mr.  Thompson's  carefully  collected  observations  tend  to  sho^y  that 
Is^u^^fto  be.'       °  ^^^^  ^  ^    ^  ^''^  ""^  seuerally 
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covered  with  pillows.  Mauy  a  good  manipulator  has  failed, 
by  attempting  the  operation  on  the  patient  while  lying 
in  bed.    He  should  sit  perfectly  straight,  with  his  legs 
asunder,  as  fai-  over  the  edge  of  the  bed  as  possible. 
A  good-sized  silver  catheter  may  be  used,  No.  7,  8,  or 
even  9,  and  passed  down  to  the  prostate  gland.  In 
order  to  avoid  this  obstacle,  Mr.  Hey  advised  the  employ- 
ment of  a  flexible  gum  catheter,  the  point  of  which  rises 
when  the  wire  within  it  is  withdrawn  ;  and  he  suggests 
that  this  expedient  be  applied  to  the  instrument  on 
entering  the  bladder,  for  the  purpose  of  raising  its  point 
over  the  enlarged  process  of  the  gland.    The  idea  is 
ingenious,  but  rarely  practicable  ;  for  it  will  be  foimd 
that  the  catheter  is  too  fixed  in  its  position  to  yield  to 
the  influence  of  the  wire  while  retracting  it.    By  pressing 
the  point  of  the  catheter  against  the  obstacle,  having 
previously  convinced  ourselves  that  the  instrument  is 
Persistent    really  in  contact  with  it,  we  shall  rarely  fail.    The  pres- 
pressure.     g^.g  ghoidd  be   fii'm,  steady,  and  increasing.  Shoidd 
simple  pressure  fail,  the  finger  should  be  introduced  into 
the  rectum,  and  its  point  directed  ujDwards  to  the  instru- 
ment, against  which  pressure  should  be  made  in  the 
vertical  direction.     In  the  course  of  from  two  to  five 
minutes,  the  obstacle  will  give  way,  and  the  catheter 
enter  the  bladder.     When  the  contents  are  evacuated, 
the  instmment  may  be  withdrawn,  in  the  belief  that  the 
next  introduction  will  be  attended  with  less  difliculty. 

These  symptoms  generally,  though  by  no  means  neces- 
sarily, return  in  the  course  of  time.  I  have  kuowni 
several  examples  of  years  passing  without  relapse.  Per- 
manent benefit  may  be  obtained  by  the  employment  of 
pressiu-e  against  the  enlarged  gi-owth.  This  end  may  be 
effected  by  employing  a  catheter  not  less  than  No.  S 
in  size,  with  a  round  curve,  and  convex  to  its  extremity, 
fixed  vertically  in  the  bladder,  while  the  patient  lies 
horizontally  in  bed,  by  attaching  to  the  shouldei'S  of 
the  instrument  the  weight  of  a  few  ounces,  or  indeed  as 
much  as  can  be  borne  without  pain.  The  catheter 
employed  for  this  purpose  should  possess  a  short  cuitc, 
in  order  that  the  convexity  of  the  instrument  should  rest 
against  the  morbid  growth. 
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CHAPTEE  XXIV. 

OPERATIONS  ON  THE  MALE  PERINEUM,  AND  ABOUT 
THE  ANUS. 

There  is  no  part  of  the  body  more  fruitful  of  disease 
than  the  region  of  the  male  perineima.  Common  abscess, 
strictm-e,  causing  retention  of  urine,  extravasation  of 
urine,  extravasation  of  blood,  with  ruptm'e  of  the  lU'ethra, 
fistula  in  perineo  and  in  ano,  abscess  of  the  prostate 
gland,  cancer  scroti,  and  stone  in  the  bladder — all  demand 
the  employment  of  the  knife.  Under  the  head  of  Litho- 
tomy I  have  sufficiently  described  the  anatomy  of  this 
region  to  render  further  reference  to  that  subject  un- 
necessaiy ;  I  therefore  proceed  at  once  to  the  subject  Abscess 
of  abscess,  which  often  becomes,  in  this  region,  an  im- 
portant disease. 

Perineal  abscess  is  often  connected  with  a  morbid  state 
of  the  canal  of  the  vu'ethra,  but  it  occm-s  in  younger 
persons,  independently  of  it.  It  appears  in  the  fonn  of 
a  roimded  hard  swelling,  occm-ring  anywhere  between  the 
bulb  and  the  orifice  of  the  anus,  sometimes  attended  with 
pain,  often  by  a  sense  of  weight  only.  Its  depth,  its  be 
dm-ation,  and  size,  will  enable  us  to  judge  whether  it  simpie^or 
belongs  to  the  class  of  simple  abscess,  occmxing  in  the 
subcutaneous  tissue  of  that  region  ;  or  whether,  beino- 
the  product  of  a  local  initation  caused  by  disease  in  the 
m-ethra,  it  involves  deeper-seated  parts,  the  ui-ethra  itself 
included.  If  the  former,  it  will  pass  through  the  ordinary 
stages  of  abscess  after  punctm-e,  should  that  be  requu-ed  ; 
if  the  latter,  the  progi-ess  of  the  disease  will  be  slow,  and 
tlie  tumour  deeper  seated,  and  we  shall  obtain  evidence 
of  stricture  and  of  instniments  having  been  passed.  In 
the  former  case,  the  calibre  of  the  canal  is  unafl[ected  and 
micturition  may  be  natm-al ;  in  the  latter,  the  canal  may 
be  compressed,  and  the  act  of  mictxu-ition  difficult. 

When  abscess  of  the  perineum  is  the  result  of  irrita- 
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tion  in  the  m-ethi-a,  the  product  of  disease,  the  sac  usually 
communicates  directly  with  the  vu-ethra,  and  urine  -will 
follow  the  puncture,  either  immediately  or  at  any  subse- 
quent effort  at  micturition. 

I  know  of  no  medical  agency  competent  to  repress  the 
advance  of  a  suppiu-ating  tumom-,  either  in  this  region, 
or  in  any  other.  The  progress  onwards,  under  all  circum- 
stances, should  be  encouraged  by  the  administration  of 
bai-k,  wine,  and  good  diet,  and  the  abscess  opened  as  soon 
as  matter  is  felt,  or  believed  to  exist. 


OPERATION  FOR  EXTRAVASATION  OF  URINE. 

Cause.  This  operation  is  generally  requu'ed  in  advanced  life 

in  old  cases  of  m-ethral  disease.  The  probable  cause  in 
such  cases  is  ulceration  of  the  m-ethi-a,  and  the  evil  is 
increased  by  the  straining  efforts  required  for  the  exj^ul- 
sion  of  the  contents  of  the  bladder.  It  may  also  occm*  in 
persons  of  younger  age,  as  the  consequence  of  ruptm-e  of 
the  urethra  from  accident.  But  this  case  is  essentially 
different  from  that  arising  from  neglected  disease  in  the 
Difficult  canal.  There  is  a  good  deal  of  mystery  yet  unexplained, 
diagnosis,  qj.  least  of  uucertaiuty  in  the  som-ce  of  this  disease, 
and  I  am  inclined  to  think  that  we  not  infrequently  con- 
foimd  the  existence  of  deep-seated  abscess  with  extrava- 
sation. In  a  case  of  stricture  advancing  slowly  tmder 
treatment,  the  progress  of  the  case  is  sometimes  aiTested 
by  an  attack  of  retention  of  m-ine,  accompanied  by 
symptoms  of  a  typhoid  character,  hot  skin,  dry  and  black 
tongue,  delirium,  &c.  In  such  cases  the  experienced 
sm-geon  immediately  looks  to  the  perineum  as  the  seat  of 
injmy.  If  the  attack  be  recent,  it  is  possible  that  the 
local  symptoms  of  fluctuation  may  be  veiy  obscure,  or 
even  imperceptible.  But  more  commonly  a  slight  degi-ee 
of  distension  of  the  perineum,  accompanied  by  more  or 
less  tenderness  on  pressure,  confirms  his  im2)ression  of 
the  presence  of  fluid.  In  other  and  more  advanced  cases, 
the  distension  is  manifest,  indicated  by  the  roundness 
and  prominence  of  this  region. 

In  consequence  of  the  dense  nature  of  the  stnictiiro 
termed  the  perineal  fascia,  the  fluid  extends  forwards, 
towards  the  scrotum  and  groins.  The  cellular  tissue  of  the 
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scrotum  becomes  quickly  infiltrated,  and  the  infiltrating 
fluid  advances  towards  the  inguinal  region,  and  thence 
up  the  sides  of  the  tiimk.  Congestion  of  the  vessels  of 
the  skin  accompanies  its  progress  in  eveiy  part  of  the 
trunk,  and  in  one  case  which  I  attended,  advanced  as 
high  as  each  axiUa.    I  have  repeatedly  seen  great  local  Uretiu-a  not 

T  ,       .         P        ■  ,  1         •  -J  always  m- 

distension  oi  permeum,  scrotum,  and  perns,  accompaniect  voived. 
by  retention  of  mine,  and  symptoms  of  typhoid  fever 
called  extravasation  of  lu-ine,  in  which  no  evidence  was 
obtainable  of  iujiuy  to  the  urethi-a.  In  all  these  cases 
the  m-ethra,  indeed,  is  opened  from  the  perinevun  by  the 
operator,  but  I  imagine,  without  fuUy  calculating  the 
necessity  for  such  addition  to  the  operation.  The  fcetor 
of  the  pus  discharged  on  exposing  the  cavity  of  the 
abscess,  is  sufiiciently  potent  to  set  at  nought  any  evi- 
dence as  to  the  presence  of  urine ;  and  I  think  we  often 
take  it  for  granted  that  mine  is  present,  when  the  evi- 
dence of  its  presence  is  inconclusive.  When  mine  is 
largely  infiltrated  into  the  cellular  tissue,  the  chai-acter  of 
the  disease  is  apparent  and  mimistakeable.  The  extent 
of  the  disease  is  greater,  it  proceeds  more  rapidly,  the 
early  symptoms  are  not  so  severe,  the  latter  symptoms 
more  so.  Destraction  follows  in  its  train,  and  death 
without  eai-ly  relief.  Incisions  into  the  scrotum  and  penis 
give  vent  to  a  fluid,  having  a  distinctly  m-inous  smell,  and 
neither  the  distension  of,  nor  the  fcetor  fi-om,  the  perineum 
ai'e  so  great  as  m  abscess. 

In  punctm-ing  abscess  of  the  perineum,  there  is  no  Punctm-e. 
necessity  to  pay  much  respect  to  the  anatomy  of  the 
region.  A  long,  sharp-pointed  knife  may  be  introduced 
anywhere  near  the  centre  of  the  perineum,  and  an  inci- 
sion, from  one  to  two  inches,  made  downwards  and  out- 
ward towards  the  tuber  ischii.  The  depth  of  the  inci- 
sion should  be  regulated  by  the  flow  of  matter ;  if  the 
dischai-ge  be  free,  and  nothing  but  foetid  pus  escapes,  we 
have  done  all  that  is  required,  as  far  as  relates  to  the 
permeum.  The  penis  and  scrotmn  also  may  require 
incisions,  for  if  involved  in  the  irritation  of  abscess,  they 
will  swell  to  a  gi-eat  size.  No  relief  can  be  obtained 
equal  to  that  derived  from  free  divisions  by  the  knife. 

In  cases  of  infiltration  of  lu-ine,  the  incisions  must  be  Fvee  inoi- 
yet  more  free  and  numerous.     Cellular  tissue  cannot  ;^fi"t,4tion. 
survive  the  contact  of  urine,  and  the  only  chance  of  its 
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recoveiy  is  by  making  an  outlet  for  the  escai^e  of  this 
iiTitant,  so  fatal  to  its  structiire  wherever  it  is  infiltrated. 
'When  the  incisions  are  completed,  it  is  safer,  with  a  ^iew 
to  prevent  the  extension  of  the  disease,  to  pass  a  mode- 
rate sized  gum  catheter  into  the  bladder  and  to  retain  it. 
If  this  prevention  be  adopted,  I  do  not  see  that  any 
advantage  will  accrue  from  opening  the  m-ethra,  and  still 
less  so  if  the  instrument  pass  withovit  difficulty  into  the 
bladder,  which  may  be  facilitated,  if  necessaiy,  by  intro- 
ducing the  finger  into  the  wound,  and  du-ecting  the  cathe- 
ter along  the  canal.  Wherever  it  is  necessary  to  make 
incisions  into  the  cellular  tissue,  they  should  be  made 
freely.  There  is  great  tendency  to  prostration,  consequent 
on  extravasation  of  m-ine,  and  great  danger  attends  it, 
unless  treated  early  with  the  most  powerful  stimulants. 

OPERATION  IN  CASES  OF  STRICTURE. 

This  operation  may  be  required  in  cases  of  obstinate 
strictm-e,  with  or  without  retention  of  in-ine,  in  false 
passages,  or  in  cases  of  riiptm-ed  m-ethi-a  from  accident, 
accompanied  also  by  retention.  In  old  stricture,  the 
subject  of  miich  former  treatment,  the  neighbourhood  of 
the  canal  in  the  perineum  is  generally  consolidated  by 
Thickening  old  deposition,  perceptible  on  pressm-e.  This  hard  depo- 
around  the  gition  mav  pervade  the  line  of  the  canal  for  some  inches 
in  length.  In  such  cases,  the  difficidty  of  passing  mstru- 
ments  of  a  size  sufficient  to  effect  good  sei-vice  is  often 
exceedingly  difficult,  although  it  may  be  perfectly  true, 
that  the  canal  is  patent  for  lu-ine  passed  in  a  fine  stream 
from  the  bladder.  Probably  skill  and  long  perseverance 
in  the  use  of  instnunents  for  dilatation  would  eventually 
succeed  in  overcoming  the  evil,  but  the  time  req\m-ed 
may  be  a  serious  obstacle  to  its  prosecution.  The  health 
or  the  degx-ee  of  suffering  of  the  person  may  preclude  the 
trial,  and  require  the  disease  to  be  bi'ought  to  an  early 
crisis.  The  ojDeration  afibi'ds  immediate  relief,  and  should 
be  resorted  to  on  the  above  condition.  But  at  the  same 
time  it  must  be  acknowledged,  that  diftcreut  degrees  of 
dexterity  in  the  use  of  the  catheter  will  materially  influ- 
ence this  necessity.  Experience  is  indispensable  to  the 
just  management  of  the  case,  a  thorough  knowledge,  not 
of  the  particular  caae  under  treatment  alone,  but  of 
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urethral  disease  in  general,  the  knowledge  of  the  use  of 
the  instrument,  the  degree  of  force  with  which  it  may  be 
urged,  and  the  direction  in  which  that  force  may  be 
profitably  employed.  The  only  substitute  for  the  expe- 
rience, thoroughly  obtainable  by  a  few  only,  is  to  be  found 
in  the  possession  of  tact  and  knowledge  of  anatomical 
structm'e  ;  without  these  requisites  we  can  form  no  posi- 
tive gauge  of  the  necessity  of  the  operation. 

In  these  chronic  forms  of  disease,  it  is  far  better  to 
resort  to  more  active  operative  means  than  to  persevere 
in  agents,  palpably  inadequate  to  permanent  rehef  If 
a  free  incision  be  made  along  the  track  of  the  diseased  Division  of 
and  contracted  portion  of  the  urethra,  and  an  instrument 
of  good  size  passed  along  it  into  the  bladder,  the  opera- 
tion is  followed  by  the  gradual  absorption  of  the  gristly 
material  formed  around  the  tu'ethra ;  and  the  canal  will 
retain  a  calibre  sufficiently  large  to  meet  all  the  require- 
ments of  health  and  comfort.  In  fact,  nature  will  re- 
mould the  canal  in  the  direction  of  health.  And  it  is, 
doubtless,  a  great  operation,  because  it  accomplishes  a  great 
end,  in  the  removal  of  pain,  both  moral  and  physical,  and 
the  restoration  of  health.  But  we  must  be  cautious  in  om* 
selection  of  cases.  The  best  cunning  of  our  art  is  rarely 
more  imperative  upon  us,  than  in  the  undertaking  to  slit 
up  an  old  lu-ethra  with  the  pm-pose  of  constructing  a  new 
one.  We  possess  the  power,  but  let  us  not  abuse  it.  To 
justify  the  operation,  it  must  have  no  alternative. 

Mr.  Syme,  of  Edinbm-gh,  has  described  this  operation 
with  detail  and  accuracy ;  and  has  obtained  much  and 
deserved  credit  for  its  successful  performance  in  many 
cases.  At  the  same  time,  whatever  be  the  merit  of 
Mr.  Syme,  and  none  will  dispute  his  claims  to  the  suc- 
cessful cultivation  of  this  department  of  surgical  science 
it  is  only  an  act  of  justice  to  acknowledge  that  the  prin- 
ciple of  the  so-called  perineal  section  was  canied  out 
many  years  prior  to  the  pubhcation  of  Mr.  Syme's  work, 
by  many  surgeons  of  the  metropolis.  I  witnessed  it  on 
more  than  one  occasion,  when  perfomied  by  the  late 
Mr.  Earle,  in  St.  Bartholomew's  Hospital;  and  Sir 
Charles  Bell  not  only  recommended,  but  adopted  it  in 
the  Middlesex.  Since  the  publication  of  Mr.  Syme's 
work,  the  operation  by  section  of  the  lu-othra,  has  been 
of  late  yeai-3  largely  in  the  ascendant.     How  often 
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«  it  may  have  been  resorted  to  in  cases  of  urethral  disease, 

admitting  of  simpler  treatment,  were  an  unprofitable 
enquiry  as  would  also  be  the  results  of  such  frequent 
and  possibly  not  invariably  judicious  appeal  to  it.  That 
it  is  a  good  operation  when  judiciously  selected  cannot 
be  denied,  but  we  may  rely  on  it  that  perseverance  in 
simpler  agents  will  gi'eatly  reduce  the  apparent  necessity 
of  the  frequent  resort  to  it,  and  at  the  same  time  accom- 
plish the  restoration  of  a  sufficiently  healthy  canal  within 
a  term  brief  enough  to  justify  the  selection  of  the  one 
principle  in  lieu  of  the  other. 
Operation.  Previotis  to  the  operation,  and  indeed  in  eveiy  variety 
of  perineal  section,  the  rectum,  and  as  far  as  possible 
the  entire  of  the  large  intestine,  should  be  cleared  of  its 
contents.  The  patient  is  fixed  in  the  position  required 
m  lithotomy,  but  as  I  have  stated  elsewhere,  there  is  no 
necessity  to  draw  the  extremities  into  absolute  contact, 
in  old  age,  or  whenever  contact  can  only  be  obtained  by 
a  painful  effort.  A  fine  staff  is  passed  along  the  urethra 
beyond  and  through  the  strictured  portion,  and  if  feasible, 
into  the  bladder,  which  must  be  steadily  held  by  an 
assistant.  An  incision  is  made  in  the  mesial  line  of  the 
perineum  to  the  extent  of  about  two  inches.  The  locality 
of  the  incision  is,  of  com'se,  determined  by  the  position 
of  the  stricture,  which  is  commonly  seated  in  the  peri- 
neum ;  but  if  placed  anteriorly,  the  external  incision 
must  follow  it.  If  the  contraction  be  of  unusual  length, 
it  is  not  necessaiy  to  make  the  external  incision  propor- 
tionately long,  because  the  only  object  of  the  first 
incision  is,  that  of  exposing  the  canal,  and  facilitating 
its  division.  When  sufficiently  exposed  by  the  division 
of  all  structures  around  it,  as  to  enable  the  surgeon  to 
feel  the  staff  distinctly  with  his  finger,  the  ui'ethi-a  is 
opened  with  a  pointed  bistoury,  passed  into  the  groove, 
and  can-ied  along  the  entire  length  of  the  strictured 
portion.  It  is  of  little  moment  whether  the  division  of 
the  urethra  is  made  from  before  backwards,  or  from 
behind  forwards.  Each  method  has  its  merits.  That 
of  the  first,  or  the  anterior  puncture,  consists  in  the 
greater  facility  of  quickly  reaching  the  groove  in  tlie 
staff;  that  of  the  second  or  posterior  punctm-e,  that  it 
makes  on  the  whole  a  cleaner  cut,  and  so  far  as  merit 
can  attach  to  the  quality,  it  is  more  striking.     It  has 
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also  the  claim  founded  on  the  recommendation  of  Mr* 
Syme  of  Edinburgh.  But  in  the  selection  of  a  particular 
method  of  effecting  a  given  object  in  operative  surgery, 
we  must  not  lose  sight  of  the  important  question  of 
facility  of  accomplishment.  Mr.  Syme  prefers  the  pos- 
terior pimctm-e,  and  he  adopts  it  ;  but  it  does  not  follow 
from  this  fact  that  the  urethra  is  opened  with  a  facility 
behind  the  stricture  equal  to  that  in  front  of  it.  In 
selecting  the  one  or  the  other  mode,  we  must  recollect 
that  n-e  are  operating  through  a  diseased  texture,  that 
concluding  the  strictiu'e  to  be  veiy  contracted,  the  staff 
must  be  extremely  small,  and  the  groove  yet  smaller  ; 
that,  although  the  stmctm-es  around  the  canal  of  the 
uretlira  afford  an  index  to  the  nature  of  the  disease, 
they  do  not  point  out  its  extent — and  in  order  to  in- 
volve the  entire  strictured  portion  of  the  canal  in  the 
division,  we  have  no  proof  that  the  punctm-e  is  not  made 
beyond  the  stricture,  and  we  leave  the  first  difficulty  to 
be  last  removed.  It  may  be  said,  that  in  skilful  hands 
the  difficulty  of  reaching  the  groove  of  the  staff  by  the 
posterior  puncture  is  not  gi'eat.  But  we  have  no  gauge 
for  difficulty.  If  operative  surgeiy  were  limited  to  the 
skilful  and  the  experienced,  there  would  be  no  necessity 
for  laying  down  rules  of  management  for  those  who  are 
less  skilful  and  less  experienced.  To  suppose  the  pos- 
terior puncture  divested  of  difficulty,  when  gauged  by 
the  standard  of  average,  and  something  more  than 
average  skill,  is  an  error.  The  depth  of  the  wound,  the 
solid  natm-e  of  the  material  divided,  the  minute  size  of 
the  groove  in  the  wire-like  staff,  all  proclaim  a  difficulty 
to  be  if  possible  avoided.  The  object  of  the  operation 
is  that  of  making  such  a  division  of  the  cartilaginous 
or  fibrous  structure  around  the  canal  as  will  admit  the 
passage  of  a  full  sized  instrument  into  the  bladder.  But 
for  the  difficulty  of  the  mechanism,  an  instrument,  on 
the  principle  of  the  bistoire  cachee,  by  which  the  urethra 
is  freely  divided  from  within,  would  be  preferable  in  the 
large  majority  of  cases  ;  but  we  possess  no  rule  by  which 
to  regulate  its  action,  no  certainty  that  we  cut  only  that 
structiu-e  which  requires  dividing  ;  and  the  result  is,  tlio 
necessity  of  a  wound  on  the  sm-face  of  the  body,  and 
the  exposure  of  the  disease  to  the  sense  cither  of  sight 
or  of  touch.    When  the  canal  is  sufficiently  opened  to 
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admit  the  passage  of  a  No.  7  or  8  catheter  into  the 
bladder,  the  operation  is  completed.  The  catheter,  whe- 
ther metallic  or  flexible,  is  fixed  in  its  position,  and 
the  plug  withdrawn  by  the  patient  when  requu-ed.  On 
the  cai-e  employed  in  fixing  the  instrument  in  the  bladder, 
much  of  the  comfort  and  somewhat  of  the  success  of  the 
operation  may  depend.  I  have  known  examples  of  escape 
of  the  catheter  during  the  movements  of  restless  sleep, 
which  have  proved  fatal  to  early  recoveiy  by  the  inabihty 
of  the  surgeon  to  restore  it  to  the  canal  without  great 
trouble.  (For  the  best  mode  of  fixing  the  catheter,  see 
"  Ruptured  Urethra.")  A  gum  catheter  is  less  hable  to 
escape  from  the  bladder  than  a  metallic  one  ;  because  it 
adapts  itself  to  the  natural  form  of  the  canal,  and  on 
the  whole  creates  less  discomfort,  and  it  possesses  also 
the  additional  advantage  of  being  more  readily  brought 
into  relation  with  the  urinary  vessel.  The  instrmnent 
selected  should  be  a  new  and  sound  one,  and  we  may  rely 
on  its  condition  of  strength  and  soundness  for  a  period 
of  from  eight  to  twelve  days.  When  removed  it  should 
be  replaced  by  a  new  catheter,  if  it  has  become  limp  or 
exhibit  the  marks  of  calcareous  deposit  on  that  part  of 
the  instrument  which  has  occupied  the  cavity  of  the 
bladder.  A  catheter  should  be  retained  in  the  bladder 
throughout  the  entire  period  of  treatrdent,  and  the  urethi-a 
frequently  examined  subsequent  to  it. 

One  condition  indispensable  to  the  success  of  the  above 
operation,  must  be  adverted  to.  It  is  absolutely  essential 
to  success  that  the  incision  be  made  into  the  groove  of 
the  stalf,  while  the  instrument  occupies  the  track  of  the 
m-ethra,  and  nothing  beyond  it.  In  clironic  cases  which 
have  been  the  subject  of  much  and  varied  treatment,  by 
means  of  metallic  bougies,  catheters,  stilettes,  caustics,  <fec, 
false  openings,  whether  the  result  of  abscess  and  ex- 
travasation, or  of  mechanical  violence,  ai-e  the  almost 
certain  issue.  The  treatment  of  such  established  tracks, 
whether  in  the  form  of  canals  lying  parallel  to  the  mem- 
braneous portion  of  the  urethra,  or  in  that  of  sinuses 
running  out  from  the  m^ethra  in  the  du-ection  of  tlie 
perineum,  the  anus,  or  tlie  thigh,  by  the  means  above 
described,  will  inevitably  fail  luiless  all  the  false  openings 
be  avoided,  and  the  staff  be  made  to  occupy  the  track 
of  the  original  canal  of  the  m-ethra.    We  may  dilate  tlie 
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trae  lu-ethra,  and  restore  it  to  compai-ative  health,  but 
we  never  can  ensm-e  the  permanent  dilatation  of  a  false 
passage.  We  find  cases  of  strictui-e  yielding  to  gradual 
dilatation  by  instruments,  returning  rapidly  on  their 
disuse,  to  an  injmious  state  of  contraction.  A  few  weeks, 
and  occasionally  a  few  days,  will  suffice  to  undo  all  that 
has  been  done  in  the  right  direction,  dm-iug  the  previous 
two  or  three  months.  If  a  catheter  be  retained  in  the  canal 
for  ten  or  twenty  days  or  longer,  its  removal  is  followed 
by  the  same  result,  and  the  case  retm-ns  to  its  fonner 
condition.  These  are  cases  of  false  passages  which  re- 
quire the  almost  daily  employment  of  instruments  to 
maintain  their  patency,  and  for  which  no  permanent 
relief  can  be  given  by  surgery  except  by  such  treatment 
as  will  detect  the  deviation  from  the  natural  track,  and 
thereby  avoid  it.  I  attended  a  gentleman,  aged  twenty- 
five,  who  had  been  treated  for  supposed  stricture,  which 
he  assm-edly  had  not,  by  the  introduction  of  various 
caustics,  to  the  amoimt  of  about  twenty-five  successive 
times.  The  treatment  succeeded  so  far,  that  it  all  but 
closed  the  canal.  Metallic  instraments  were  employed, 
and  a  false  passage  followed  quickly.  When  I  saw  him, 
his  mictm-ition  was  frequent,  and  the  stream  of  urine 
veiy  small,  and  life  had  become  a  bm-den.  With  Staf- 
ford's stilette  I  punctm-ed  the  stricture,  and  passed  a 
No.  6  catheter  into  his  bladder,  where  it  was  retained 
for  several  days.  On  the  third  day  from  that  of  its 
removal,  the  contraction  was  as  complete  as  before  the 
puncture.  I  passed  the  catheter  a  second  time  with  some 
effort,  and  retained  it  for  three  weeks.  The  same  result 
followed  its  removal.  A  third  attempt  to  maintain  the 
canal  patent,  subsequently  made,  has  also  failed.  It  is 
highly  probable  that  in  the  person  of  this  unfortunate 
gentleman,  the  uretlu-a  was  almost  totally  disorganised  by 
the  I'epeated  application  of  escharotics ;  and  no  prospect 
remained  to  him  throughout  life  but  the  painful  one 
of  wearing  an  elastic  catheter  to  the  end  of  it. 

A  gentleman,  aged  forty,  had  been  under  treatment 
for  stricture,  dming  the  last  twelve  years.  After  passing 
No.  8  metallic  bougie,  the  m-ethra  contracted  so  com- 
pletely in  a  fortnight  as  to  preclude  the  introduction 
of  any  but  the  smallest  sized  instrument.  I  opened 
the  canal  from  the  jjerineum,  and  retained  a  full  sized 
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catheter  for  a  period  of  two  months.  On  its  removal 
the  tendency  to  contract  still  existed,  and  though  I  have 
lost  sight  of  the  case,  I  believe  this  gentleman  is  still 
compelled  to  resort  to  the  frequent  introduction  of  me- 
tallic instraments,  in  order  to  prevent  the  most  incon- 
venient degree  of  contraction  of  his  urethra. 

I  believe  these  and  similar  cases,  marked  by  an  lui- 
controllable  tendency  to  contract — to  whatever  extent 
the  urethra  canal  is  dilated  by  instruments — can  only  be 
explained  on  the  supposition  of  a  false  passage,  probably 
of  many  years'  dm-ation  ;  and  wliich,  to  whatever  extent 
it  may  be  temporai'ily  enlarged,  contracts  like  any  other 
sinus  on  the  removal  of  the  dilating  agent. 

The  most  solid  deposit  ai-ound  the  uretlu-a  will  yield 
to  the  long  and  persistent  action  of  an  instrument 
fixed  in  the  canal.  If,  in  consequence  of  local  irrita- 
tion, or  jDositive  suffering,  it  cannot  be  retained  by 
ordinaiy  treatment,  we  resort  to  extraordinary  means. 
Opiates  in  any  reasonable  quantity  may  be  resorted  to — 
warm  baths,  cliloroform,  suppositories,  bella-donna  in- 
unction to  the  perineum.  All  these  remedies,  and  any 
other  that  may  be  demised  by  the  ingenuity  of  the  sm-- 
geon,  should  have  proved  inadequate  to  allay  the  irritation 
attendant  on  the  retention  of  the  catheter,  before  we 
are  justified  in  appealing  to  the  knife.  When  they  or 
any  reasonable  portion  of  these  have  failed,  we  jji'oceed 
to  lay  open  the  m'ethra  by  process  which  is  often  known 
tmder  the  term  "perineal  section."  But  the  name  is 
radically  a  bad  one,  simply  because  it  fails  in  expression. 
Perineal  abscess,  lithotomy,  extravasation  of  urine,  all 
demand  perineal  section,  and  cannot  be  effected  without 
it.  The  essence  of  the  operation  consists  not  in  the 
section  of  the  perineum,  but  in  the  section  of  the  diseased 
urethra ;  for  it  is  quite  clear  that  section  of  the  perineum 
could  afford  no  relief  to  the  disease.  However,  the  name 
is  of  very  little  moment. 


OPERATION  FOR  RUPTURED  URETHRA. 

The  perineum  is  liable  to  injiny  from  accident,  such  as 
violent  blows  in  riding,  or  in  falling  across  railings  or 
pieces  of  timber,  with  the  thighs  separated.  Such  accidents 
are  often  very  dangerous  from  the  amount  of  injuiy  done. 


EUPTURED  URETHRA. 


The  appearance  presented  by  the  perineum  is  that  of  Cause  of 
great  discoloration,  and  of  distension,  caused  by  extra- 
vasated  blood  and  urine,  extending  forwards  towards 
the  scrotum,  and  infiltrated  into  its  tissue.  Every 
attempt  at  micturition  fails  from  causes  not  very  easy 
to  explain. 

The  common  explanation  which  refers  this  difficulty  to 
pressm-e  on  the  canal  of  the  urethra,  by  the  extrava- 
sated  blood,  is  insufficient.  It  may  rather  be  refeiTed 
to  paralysis  of  the  bladder,  caused  by  the  shock,  in  which 
volition  fails  to  excite  the  abdominal  muscles  to  action, 
for  it  is  thi-ough  the  agency  of  these  muscles  of  animal 
life  that  the  organic  fibres  of  the  bladder  are  excited  to 
action.  There  would  appear  a  local  consciousness  of 
mischief,  a  condition  which  explains  the  difficulty  of  mic- 
turition, by  referring  it  to  a  cause  allied  to  that  which 
occasions  constipation  in  peritonitis  or  other  inflammatory 
conditions  of  the  abdominal  cavity.  Under  circumstances  J^J*®^®^. 
of  unusual  violence, the  pelvic  bones  maybe  split  asunder.  °  "^""^^ 
This  fracture  may  take  place  by  the  side  of  the  symphisis, 
or  across  the  rami.  The  penis  may  be  rent  asunder,  or 
one  cms  torn  from  its  origin  fi-om  the  ramus.  The 
m-ethra  is  usually  torn  across,  and  the  two  ends  separated 
from  each  other  by  intervening  blood.  Eveiy  attempt  to 
pass  an  instiiiment  into  the  bladder  is  unsuccessful,  and 
we  cut  into  the  perineum. 

Whether  for  the  purpose  of  relieving  the  bladder,  in 
the  case  of  retention  of  urine  dependent  on  strictm-e,  or 
on  rupture  of  the  m-ethra,  it  is  requisite  that  we  expose 
the  canal  in  the  perineum,  and  pass  a  gum  catheter 
onwards  into  the  bladder. 

The  patient  must  be  placed,  as  indeed  in  all  operations  Operation, 
on  the  perineum,  in  the  attitude  required  for  lithotomy. 

An  incision  of  about  two  inches  in  length  should  be 
made  in  the  mesial  line,  passing  deeply  into  the  substance. 
The  operator  then  dissects  more  deeply  towards  the  centre 
of  the  perineum,  but  keeping  upwards  towards  the  uretlira, 
which  lies  about  three-quarters  of  an  inch  lielow  the  arch 
of  the  pubes.  He  should  now  employ  a  director  or  a 
straight  piece  of  gum  catheter,  with  which  he  endeavoiu-s 
to  find  the  orifice  of  the  canal,  and  by  careful  manipulation 
he  will  find  it  sooner  or  later.  The  entrance  of  tlio 
catheter  is  immediately  followed  by  a  nish  of  urine,  and 


C31 


OPERATIVE  SURGERY. 


the  patient  is  at  ease.  This  is  the  first  part  of  the 
operation  and  the  most  difficult  of  execution. 

The  catheter  is  now  brought  out  through  the  wound  in 
the  perineum  to  the  extent  of  several  inches,  and  the 
point  tiu-ned  backwards,  and  passed  along  the  remaining 
pai-t  of  the  canal  into  the  bladder,  while  the  upper  por- 
tion is  partially  withdrawn.  If  the  canal  has  been  dis- 
covered without  difficulty,  it  may  not  be  necessaiy  to 
bring  the  point  of  the  gum  or  permanent  catheter  out 
through  the  wound  ;  but  we  may  make  the  attempt  to 
pass  it  at  once  into  the  bladder,  guided  by  the  fore- 
finger of  the  left  hand.  When  the  instrument  has  reached 
the  bladder,  the  end  of  the  operation  is  answered,  and  the 
rest  of  the  treatment  must  be  left  to  nature. 

The  catheter  should  be  fastened  in  the  canal,  by  means 
of  a  strong  sQk  thread  tied  around  it,  close  to  the  orifice 
of  the  m-ethra,  and  the  two  ends  carried  backwards.  These 
ends  may  either  be  fixed  by  plaster  placed  rather  loosely 
aromid  the  penis  ;  or  may  be  tied  around  the  root  of  the 
penis  and  scrotum,  may  be  fixed  to  a  bandage  applied 
around  the  abdomen,  or  attached  to  a  common  suspensory 
bandage.  In  the  latter  case  foiu-  threads  will  be  reqiiu-ed, 
two  passing  forwards,  and  two  backwards,  attached  to  the 
suspensory  belt,  with  a  degi-ee  of  tension  sufficiently  great 
to  prevent  the  escape  of  the  catheter  from  the  canal,  or 
even  that  of  the  eye  of  the  instrument  fi-om  the  bladder. 
Before  tying  it,  the  catheter  should  be  pushed  neai-ly  up 
to  its  shoulders  into  the  canal.  In  the  com-se  of  a  few 
days  the  urethra  will  mould  itself  upon  the  instiiiment, 
which  should  be  slightly  moved  in  the  canal  or  withdi-awn 
and  even  changed  every  four  or  five  days.  AU  that  is 
required  by  the  woimd  is  that  it  be  kept  clean.  The 
urine  should  be  allowed  to  trickle  away  as  it  is  secreted 
for  some  days,  and  then  in  the  second  catheter,  a  wooden 
plug  may  be  introduced,  and  the  mine  permitted  to  flow 
off"  at  the  convenience  of  the  patient. 
Rupture  In  cases  of  extreme  violence,  and  accompanied  by  much 
violence.  extravasation  of  blood,  the  finger  often  passes  into  a  cavity 
filled  with  coagula,  and  the  ramus  of  the  pubcs  may  be  de- 
nuded to  the  extent  of  an  inch  or  two  of  its  length.  The  crus 
penis  may  be  found  sepai-ated  fi'om  the  bone,  or  the  bone 
itself  broken.  It  is  desirable  to  remove  the  coagulmn. 
This  is  effected  by  tlie  finger,  and  partly  by  the  introduc- 
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tiou  of  small  pieces  of  sponge,  which  may  be  employed  to 
wipe  out  the  cavity,  and  free  it  from  the  extravasated 
blood.  A  gum  catheter  should  then  be  passed  through 
the  penis  from  above,  and  the  attempt,  as  before,  made  to 
pass  it  onwai-ds,  aided  by  the  finger  in  the  wound.  Every 
direction,  and  every  curve  of  the  instrameut,  made  by 
altering  the  form  of  the  wire,  should  be  tried,  but  without 
force.  The  patient  should  be  desired  to  make  an  attempt 
to  pass  water,  and  the  escape  of  a  few  drops  may  indicate 
the  situation  of  the  posterior  opening  of  the  canal,  and 
thus  we  may  succeed  in  discovering  it.  Sometimes,  in 
case  of  faQure  in  the  attempt  to  micturate,  this  object 
may  be  obtained  by  pressure  of  tlie  closed  hand  on  the 
hypogastric  region.  Should  our  efforts  fail,  the  patient 
shoidd  be  put  into  a  warm  bath,  by  which,  probably,  the 
function  will  be  sufficiently  restored  to  enable  us,  by 
pressm-e  and  by  the  aid  of  a  good  light,  to  ascertain  the 
precise  locality  of  the  concealed  orifice.  If  the  difficulty 
yet  continue,  after  the  exphation  of  some  hom-s,  and  the 
increasing  size  of  the  organ  warn  the  surgeon  of  the 
necessity  of  affording  relief,  we  have  no  alternative  but 
that  of  punctm-ing  the  bladder  through  the  rectum. 


PUNCTURE  OF  THE  BLADDER. 

There  are  three  dh-ections  through  which  the  bladder  Three 
is  accessible  by  punctm-e  in  cases  of  retention  of  m-ine.  operations. 
The  first  is  that  already  described,  through  the  perineum. 
The  second  is  made  by  puncture  through  the  abdominal 
parietes,  in  the  hypogastric  region,  and  the  thu-d,  through 
the  rectum.    Of  these,  that  thi-ough  the  perineum  is  the  punctuvo 
first  to  be  selected,  because  it  applies  to  the  reoion  in  tiirouKii  the 
which  the  cause  of  retention  is  almost  invariably  sitiiated ;  P"""""""- 
and  by  this  operation  we  not  only  give  effectual  relief  to 
the  distended  bladder  ■  but  we  at  the  same  time  attack 
the  disease,  and  though  perhaps  the  most  difficult  of 
execution  of  the  tiu-ee  operations,  it  is,  as  a  principle, 
safer  to  operate  on  the  urethra  in  the  perineum  than  on 
the  bladder  in  the  pelvis.    But  the  question  of  safety  to 
the  ])atient  is  paramount  to  any  other  that  can  be  raised, 
and  it  is  therefore  selected  on  all  ordinary  occasions.  It 
may  be  usefid  to  point  out  the  class  of  cases  in  which 
one  or  tlie  other  mode  of  proceeding  should  be  prefen-ed. 
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The  operation  of  punctiu'e  above  the  os  pubis  may  be 
recommended  for  occasional  adoption,  on  the  authority 
of  Mr.  Abernethy,  who  gave  to  it  a  preference  over  either 
of  the  other  forms,  and  has  many  times  expressed  to  me 
his  conviction  of  the  advantages  afforded  by  its  selection. 
Its  merits  appear  chiefly  to  consist  in  the  facility  of  its 
performance,  and  the  instant  and  certain  rehef  afforded 
by  it,  and  it  should  be  selected  in  cases  of  extensive 
disease  in  the  uretlira  or  perineum,  and  especially  in  very 
enlarged  prostate  gland.  But  the  necessity  of  opening 
into  the  cavity  of  the  abdomen,  or  making  a  pimcture 
through  the  abdominal  walls,  when  the  perineum  affords 
a  fail-  field  for  the  operation,  must  be  veiy  rare  ;  and  to 
select  this  in  preference  to  the  perineal  region,  or  to 
punctm-e  tkrough  the  rectiun,  without  jjositive  indica- 
tions, is  to  prefer  a  gi-eater  danger  to  a  lesser  one.  In 
punctming  the  bladder  above  the  os  pubis,  the  trocar 
passes  through  two  layers  of  peritoneum,  viz.,  the  layer 
that  lines  the  abdominal  muscles,  and  that  which  fomis 
the  external  coat  of  the  bladder.  I  am  aware  that  this 
opinion  is  not  a  general  one,  for  it  is  more  consonant 
with  common  belief  that  the  peritoneum  is  detached 
from  the  os  pubis  and  from  the  bladder,  in  cases  of 
great  distension  of  this  organ.  But  in  favom*  of  my 
own  opinion  I  would  point  to  the  wonderful  extensibility 
of  the  serous  membrane  in  hernia,  and  ask  the  physio- 
logist whether  it  is  possible  that  because  the  bladder  is 
imnaturally,  or  rather  imusuaUy  distended,  Natm-e  would 
deprive  it  of  the  most  extensible  of  its  coats.  I  believe 
not,  and  on  the  contrary,  I  feel  strongly  the  truth  of  my 
assertion,  that  the  peritoneum  is  unaltered  in  its  relations 
to  both  the  bladder  and  the  abdominal  parietes. 

All  that  is  required  for  the  operation  itself,  is  a  simple 
punctm-e  through  the  abdominal  walls,  immediately  above 
the  OS  pubis.  The  previous  incision  by  the  knife  is  not 
requisite,  but  is,  on  the  contraiy,  to  be  objected  to.  The 
direction  of  the  trocar  is  of  moment.  If  the  puncture 
be  made  too  vertical,  the  instrument  may  pass  between 
the  bladder  and  the  os  pubis,  and  this  occurrence  I  have 
borne  witness  to.  If,  on  the  couti-ary,  it  be  made  too 
horizontally  backwards,  although  we  may  with  certainty 
strike  the  bladder  and  evacuate  its  contents,  yet  as  the 
organ  contracts,  the  coats  will  liang  on  the  cauula,  which 
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will  prevent  its  entire  retiu'u  into  the  pelvis,  when 
emptied.  Indeed  the  organ  cannot  be  fully  emptied  on 
such  teiTQS.  This  error  I  have  also  seen.  The  direction 
that  the  trocar  should  take,  is  at  about  an  angle  of 
45°  with  the  horizontal  line  backwards,  cariying  it 
downwards  and  backwards,  towards  the  axis  of  the  pelvis. 
Before  the  fluid  is  entirely  evacuated,  a  piece  of  gum 
catheter,  as  large  as  the  canula  will  admit,  should  be 
introduced  through  it,  and  the  canula  withdi-awn.  This 
instrument,  being  provided  with  a  wooden  plug,  must  be 
retained  thi-oughout  the  treatment,  or  until  the  natural 
passage  is  re-established.  About  three  inches  of  the 
caniila,  or  rather  more  than  less,  should  be  retained  in 
the  wound.  This  operation  was  perfoimed  on  the  late 
Mr.  Bai-tleman,  of  vocal  celebrity,  who  retained  the  instru- 
ment in  his  bladder  for  some  two  years  before  his  death. 
He  travelled  about  the  countiy,  with  the  instrament  in 
his  bladder,  and  without  much  pain  or  inconvenience. 

Punctiu-e  through  the  rectum. — This  is  for  the  most  Puncture 
part  a  good  method  of  evacuating  the  contents  of  a  i-ectu^*^  ^^^^ 
distended  bladder.  It  is  applicable  to  cases  of  retention 
dependent  on  old  strictm-e,  in  which  the  exploration  of 
the  m-ethi-a  in  the  perineum  is  contra-indicated,  whether 
by  reason  of  extensive  disease,  or  by  the  urgent  neces- 
sity of  the  case,  for  the  relief  is  immediate.  Still  it 
must  be  considered  in  the  light  of  a  palliative,  only  by 
removing  the  effect,  but  leaving  the  cause  untouched, 
while  the  perineal  operation  extending  directly  to  the 
root  of  the  disease,  has  for  its  object  the  removal  of 
both  cause  and  effect,  the  strictm-e  or  other  form  of 
chseased  urethra  and  distended  bladder.  Called  suddenly 
to  a  case  of  retention  of  urine,  it  may  not  infrequently 
0CCIU-,  that  both  the  surgeon  and  the  patient  may  be 
unprepared  for  a  protracted  and,  possibly,  an  unsuccessful 
operation.  Immediate  relief  is  required,  and  is  afforded 
by  simple  puncture  of  the  bladder,  the  treatment  of  the 
cause  being  defen-ed  to  a  more  convenient  season. 
Puncture  of  the  bladder  through  the  rectum  is  applicable 
to  retention  from  any  cause  which  does  not  preclude  the 
finger  being  brought  into  contact  with  the  bladder  in 
that  du-ection.  This  contact,  which  is  requisite  in  direct- 
ing the  trocar,  is  veiy  difficult,  and  often  impossible  in 
enlarged  prostate  gland,  which  blocks  up  the  rectum,  and 
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forces  the  bladder  upwards  towards  the  abdomen.  Puiictm-e 
of  the  organ  through  the  rectum,  therefore,  cannot  apply 
to  retention  from  this  cause  ;  and  the  less  so,  because 
the  bladder  is  always  accessible  to  the  skilful  employment 
of  the  catheter  passing  through  the  natiual  channel. 

In  retention  from  strictm-e,  especially  if  of  long  stand- 
ing, in  which  the  organ  has  been  the  subject  of  frequent 
dilatation,  the  walls  can  be  felt  distinctly  on  the  intro- 
duction of  the  finger  through  the  sphincter.  The  lower 
surface  descends,  and  in  cases  of  protracted  retention, 
where  the  organ  is  largely  distended,  it  is  felt  almost 
immediately  within  the  sphincter  ani.  As  a  general  rule, 
it  is  forced  more  or  less  downwards.  The  operation 
consists  in  passing  a  cm-ved  trocar  in  the  mesial  line,  and 
through  the  most  dependent  part  of  the  bladder. 

This  operation  for  puncture  of  the  bladder,  has  been 
recommended,  and  largely  adopted  by  Mr.  Cock  of  Guy's 
Hospital.  It  is  a  good  and  I  believe  a  safe  operation ; 
but  it  appears  to  me  that  the  trocar  usually  employed, 
is  somewhat  unnecessarily  lai'ge.  Whatever  evil  conse- 
quences may  be  supposed  to  result  on  the  removal  of 
the  canula,  would  be  surely  lessened  by  the  reduction  of 
the  size  of  the  instrament. 

The  bladder  may  be  punctured  thi'ough  the  rectiuu  per- 
haps with  less  difficulty  or  danger  than  in  either  of  the  two 
situations  previously  described.  When  a  finger  of  ordinary 
length  is  introduced  into  the  rectum,  in  the  healthy  con- 
dition of  these  parts,  the  bladder  can  be  barely  reached 
behind  the  prostate  gland.  If  considerable  pressm-e  be 
made,  the  bladder  may,  however,  be  distinctly  felt.  In 
cases  of  distended  bladder,  and  especially  if  the  contents 
be  very  large,  the  organ  is  forced  do^mwards  on  the 
rectum,  approaching,  more  or  less,  the  sphincter  ani.  I 
have  known  it  in  a  case  of  repeated  retention  to  be 
carried  down  to  within  an  inch  of  the  orifice  of  the  anus. 
Under  ordinaiy  circumstances  the  bulging  of  the  bladder 
is  sufficient,  in  positive  retention,  to  render  the  operation 
of  punctm-e  by  means  of  a  cm-ved  trocar,  of  easy  execu- 
tion, and  it  has  been  performed  so  frequently,  and  is 
recommended  so  strongly  by  Mr.  Cock  of  Guy's  Hospital, 
and  also  by  his  able  colleague,  Mr.  Hilton,  as  to  have 
placed  the  question,  both  as  to  its  efficiency  as  a  remedial 
measure,  and  as  to  its  danger,  almost  beyond  appeal. 
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I  can  only  second  the  recommendation  of  these  expe- 
i-ienced  gentlemen,  and  express  my  belief  that  it  possesses 
peculiar  advantages,  and  that  it  may  be  resorted  to  in  any 
case  of  retention,  so  long  as  the  finger  can  be  employed  as 
a  director  to  the  trocar.  In  great  enlargement  of  the 
prostate  gland  it  is  of  course  inadmissible,  because  in  such 
cases  the  bladder  is  rarely,  if  ever,  largely  distended,  and 
if  it  were  capable  of  distension,  the  projecting  gland  would 
still  present  itself  as  an  obstacle  to  the  free  employment 
and  the  safe  introduction  of  the  trocar.  In  such  cases 
we  have  hardly  an  alternative  to  the  operation  of 
puncture  above  the  os  pubis. 

The  operation  of  puncture  through  the  rectum  is  very 
simple.  The  patient  is  placed  in  the  attitude  for  litho- 
tomy. The  forefinger  of  the  left  hand  is  introduced  into 
the  rectum,  and  its  extremity  brought  into  contact  with 
the  projecting  bladder,  which  presents  to  it  an  elastic 
resistance.  The  trocar,  the  size  of  which  need  not  exceed 
No.  8  or  9,  protected  by  its  canula  projecting  about  half 
an  inch  beyond  the  point,  is  passed  carefully  into  the 
bowel,  upon  the  finger.  These  relations  between  the 
two  portions  of  the  instrument  may  be  maintained,  by 
both  being  gi-asped  at  their  handle.  When  the  canula 
is  brought  into  contact  with  the  bladder  in  the  exact 
mesial  line  of  the  body,  and  at  a  distance  as  near  as  can 
be  calculated,  of  about  three-quarters  of  an  inch  behind 
the  prostate  gland,  the  trocar  is  jjushed  forwards,  and 
the  canula  enters  the  bladder  to  the  extent  of  from  one 
to  two  inches.  The  relief  afforded  to  the  distended 
bladder  is  immediate,  and  the  organ  retums  to  its  natiu-al 
relations  in  the  pelvis.  The  canula  is  fixed  by  four  thick 
threads  of  silk  to  a  belt  or  bandage  around  the  abdomen 
or  to  a  suspensory  bandage,  and  the  patient  should  be 
required  to  lie  continuously  on  his  back.  The  canula 
may  be  retained  within  the  bladder  for  any  reasonable 
period  of  days  or  even  weeks. 


FISTULA  IN  PEEINEO. 

Unnatural  openings  into  the  m-ethra  occasionaUy  occur, 
followmg  extravasation  of  urine  or  abscess,  through  which 
the  urmo  flows  m  eveiy  act  of  micturition.  There  may 
exist  one  of  these  openings,  or  many.    When  produced 
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by  extravasation  of  urine  they  may  be  numerous.  lu 
one  case  that  I  treated,  there  were  as  many  as  six  or 
seven  in  number,  occupying  the  perineum,  groins,  and 
hypogastric  region.  This  case  was  that  of  obstinate 
strictm-e,  and  it  occurred  in  the  practice  of  Mr.  Aber- 
nethy,  but  was  afterwai-ds  consigned  to  my  care.  The 
injuiy  sustained  to  the  urethi-a  by  the  presence  of  these 
openings  is  very  great.  The  canal  becomes  nan-owed  in 
front  of  them,  and  after  a  term  of  years  is  so  contracted 
as  to  defy  treatment  by  dilatation.  Abscesses  fonn  in  the 
neighom-hood  of  any  pai't  of  the  track  of  the  urethra, 
and  burst  into  the  canal.  I  have  recently  had  a  case  of 
this  kind,  in  which  the  abscess  formed  in  front  of  the  os 
pubis,  and  bm-rowed  down  to  the  urethra  in  the  perineum. 

Little  assistance  can  be  afforded  in  such  forms  of 
disease  by  the  aid  of  operative  sm-geiy ;  at  least,  until 
the  first  and  most  important  indication  is  fulfilled,  viz., 
that  of  rendering  the  entire  canal  of  the  urethra  patent. 
This  canal  must  occujjy  the  first  and  exclusive  care  of 
the  surgeon  ;  for  just  in  proportion  as  the  above  end  is 
attained,  Avill  the  openings  heal.  It  is  sometimes  ad- 
visable to  plug  the  sinuses  with  lint,  which  acts  rather 
as  a  stimulant,  than  as  a  mechanical  imjDediment  to  the 
flow  of  urine  through  them.  It  is  very  often  necessary 
to  confine  the  person  to  bed,  and  to  leave  an  elastic  gum 


catheter  in  the  bladder  for 
the  water  will  entirely  flow, 
ment,  the  efficacy  of  genei-al  and  elastic  pressure 
serviceable,  and  its  application  for  many  hours 
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Conjointly  with  this  treat- 
is  very 
in  the 


day,  or  even  throughout  the  twenty-four  hours,  if  beai-- 
able,  will  accelerate  recovery. 

A  case  occmred  to  me  recently,  which  iUusti^ates  this 
principle.  I  was  requested  to  see  a  woman  with  several 
fistulfB  about  the  anus  and  perineum.  These  sinuses  were 
large,  and  communicated  with  the  rectiun,  and  whenever 
the  bowels  were  relaxed,  their  contents  passed  freely 
thi'ough  them  in  all  directions.  On  examining  the  rectum, 
I  found  it  so  much  closed  as  to  render  the  introduction 
of  the  finger  exceedingly  difficult  and  painful.  The  re- 
peated use  of  the  rectum  bougie,  which  was  ordered  to  be 
retained  in  the  intestine  for  an  Iiour  or  two  at  a  time, 
resulted  in  the  closure  of  all  the  sinuses,  and  in  the  entire 
re-cstabliehment  of  lier  health,  locally  and  constitutionally. 


h-s;morrhoids. 
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Htemorrhoids  may  require  removal  when  large,  painful,  Treatment 
or  intractable  to  other  treatment.  Whether  external,  Piessm-- 
or  within  the  verge  of  the  sphincter,  these  cellulo-vascular 
gi'owths  are  frequently  amenable  to  well-applied  pressure, 
the  most  efficient  agent  of  which  is  that  of  the  short 
metallic  bougie.  This  iustiiiment,  about  two  inches  in 
length,  should  be  introduced  into  the  rectum,  and  there 
retained  in  the  sitting  posture  of  the  j^erson,  as  long  as 
convenient  at  each  time,  or  a  candle,  or  rectum  bougie 
should  be  introduced  daily,  to  the  extent  of  two  or  three 
inches.  A  romid  fold  of  linen,  of  about  the  size  of  a 
towel,  will  be  fovmd  a  useful  addition,  if  placed  on  the 
chair  or  seat,  and  employed  at  all  times  for  external 
pressiu'e,  and  for  which  ptu'pose  an  elastic  spring,  temii- 
nating  in  a  pad,  placed  over  the  anus,  is  sometimes 
requisite,  to  which  the  injection  of  cold  alum  solution 
may  be  added  once  a  day.  As  an  aperient,  when  required, 
two  drams  or  more  of  castor-od,  with  five  to  seven  di'ops 
of  tinct.  opii  each  morning,  will  often  afford  gi-eat  relief. 

I  am  satisfied  that  these  measm'es  will  often  i-ender 
the  resort  to  the  operation  of  removal,  unnecessaiy ;  for, 
although  they  may  fail  to  remove  the  morbid  gTOwth, 
which  has  been  a  soiu-ce  of  so  great  pain  and  incon- 
venience, and  often  of  loss  of  blood ;  yet  perseverance 
in  then-  use  wiU  so  far  reduce  the  size  and  activity  of 
the  gi-owths  as  to  supersede  the  employment  of  more 
active  measm-es. 

Cases  are  recorded  in  which  danger  from  hsemon-hage,  Excision 
and  even  death,  has  followed  the  removal  of  hfemorrhoids 
by  the  knife  ;  and  the  bleeding  may  be  fonnidable,  if  the 
operation  be  imdertaken  without  due  regai-d  to  the 
iiTitable  natiu-e  of  the  disease.  If  the  pile  be  fii-m,  and 
not  appai'ently  congested,  it  will  not  bleed  to  any  in- 
jm-ious  degree  ;  whereas,  if  full  and  rounded,  if  apparently 
distended  with  blood,  as  though  strangulated,  and  painful 
on  pressm-e,  then  some  additional  care  is  requii-ed.  This 
gi-owth  may  be  removed  either  by  the  scissors  or  by 
ligature.  The  objection  to  the  scissors  is  founded  on  Ligature, 
the  habdity  to  ha3morrhage ;  that  to  the  ligature,  on 
its  pam  and  inconvenience.    I  usually  combine  the  two 
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operations,  and  by  that  means,  I  think,  I  avoid  the  evils 
of  both. 

The  mode  I  allude  to  consists  in  passing  a  silk  thread 
or  a  thin  copper  or  u-on  wire  in  the  form  of  a  loop,  made 
thi'ough  a  double  canula  around  the  root  of  the  growth, 
and  strangulating  it  by  drawing  the  wire  tight.  This 
being  accomplished,  the  canula  may  be  retained  in  this 
situation  for  any  length  of  time,  from  half  an  hour  to  an 
horn-  or  more,  and  the  pile  may  then  be  removed  with 
the  knife  or  a  pah-  of  scissors  ;  and,  as  it  is  far  easier 
to  aiTest  bleeding  at  the  commencement  than  when 
established,  so,  should  bleeding  occur,  immediate  pressm'e 
should  be  aj^plied  by  the  finger  or  by  pads  of  lint.  Serious 
hfemorrhage,  however,  is  a  rare  occmTence. 

Cautery.  The  galvanic  cauteiy  is  both  an  ingenious  and  often  a 
very  efl&cient  agent  employed  for  the  cure  of  fistula  in 
ano.  It  has  been  recommended  by  Mr.  Marshall  of 
University  College.  I  have  adopted  it  with  success  on 
several  occasions.  The  wire  is  passed  along  the  sinus, 
and  tkrough  the  orifice  into  the  rectum. 

Application      AH  surgeons  are  familiar  with  one  variety,  in  wliich 

of  nitvic 

acid.  the  surface  of  the  pile  has  a  bright  florid  aspect,  some- 
what like  a  raspben-y.  It  bleeds  freely  on  the  slightest 
touch,  and  is  acutely  sensitive.  The  most  efiicient  treat- 
ment for  this  form  consists  in  the  application  of  strong- 
nitric  acid,  as  Mr.  Houston  has  recommended. 


FISTULA  IN  ANO. 


Often  com- 
bined with 
pulmonary 
disease. 


Treatment. 


A  fistula  may  be  detected  by  the  presence  of  discharge 
on  the  patient's  linen,  and  pain  on  going  to  stool,  accom- 
panied by  the  orifice  of  a  sinus  at  the  side  of  the  rectimi. 
Sometimes  the  sinus  is  internal  only,  the  orifice  of  which 
is  incompletely  formed,  but  is  indicated  by  a  red  point 
on  the  skin,  at  a  greater  or  less  distance  from  the  orifice 
of  the  anus.  At  other  times  the  sinus  has  no  communi- 
cation with  the  rectum.  This  disease  is  often  associated 
with  pulmonary  disease,  and  it  behoves  the  surgeon 
always  to  make  inquiiy  into  the  condition  of  the  rcspi- 
ratoiy  organs  before  he  proceeds  to  attempt  the  cm-e  of 
fistula  in  ano.  This  end  may  be  attained  by  means  of  a 
thi-ead  passed  through  the  fistula,  when  open,  at  both 
extremities,  and  tied  loosely  in  a  knot.  The  thread  may  be 
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allowed  to  remain  for  some  days,  or  even  longer,  if  the  sinus 
do  not  appear  conscious  of  its  presence.  When  removed,  the 
canal  will  heal  rapidly,  particularly  under  the  administration 
of  bai-k.  When  the  fistula  is  complete,  and  the  knife  is  to 
be  rendered  the  agent  of  cure,  a  director  is  passed  into  the 
sinus  and  forced  upwards  to  the  rectum,  upon  which  a 
probe -pointed  bistoury  is  conveyed ;  the  index  finger, 
sufficiently  greased,  receives  the  probe  point  within  the  gut, 
and  the  bistoury  and  finger  are  withdrawn  together.  This 
act  is  facilitated  by  the  integuments  of  the  buttock  being 
drawn  tightly  outwards  by  an  assistant  at  the  moment  of 
withdrawing  the  knife,  by  the  application  of  both  his  hands. 

When  the  inner  orifice  is  incomplete,  a  flat  and  smooth 
piece  of  soft  wood  shoiild  be  used  instead  of  the  finger, 
and  introduced  into  the  rectum.  A  sharp-pointed  bistoury 
is  employed  instead  of  the  probe-pointed  instrument. 
The  point  of  the  bistoury  is  passed  through  the  mucous 
membrane  and  fixed  in  the  wood,  and  the  two  are  then 
withdrawn.  These  operations  at  the  orifice  of  the  anus 
should  be  performed  on  the  person,  while  kneeling  on  a 
bed  or  couch,  with  the  back  depressed. 

It  is  almost  unnecessaiy  to  say,  that  whatever  is  placed 
between  the  sinus  and  the  rectum  must  be  divided, 
whether  the  orifice  of  the  sinus  be  upon,  or  on  the  outer 
side  of  the  sphincter  ani. 

In  di-essing  the  wound,  up  to  the  period  of  its  entire 
closure,  great  care  should  be  taken  to  prevent  union  of 
its  sides. 
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CHAPTER  XXV. 

ON  THE  OPERATIONS  OP  LITHOTRITY  AND  LITHOTOMY. 

INDISPENSABILITY  OP  RETAINING   BOTH   OPERATIONS  —  CONDITIONS  EB- 

QUIRED  rOK  LITHOTRITY  INDICATIONS  DEMANDING  THE  CUTTING 

OPERATION  —  SYMPTOMS  OP  STONE — ON  THE  EMPLOYMENT  OF  THE 

SOUND  OPERATION    OP    LITHOTRITY  —  DIFFICULTIES  ATTENDANT 

UPON  IT — CONSEQUENCES — LITHOTOMY — EVIDENCE  OF  STONE  IMPE- 
RATIVE  INSTRUMENTS  EMPLOYED  —  STAFF  —  GORGET — FORCEPS — 

OPERATION  SECTION  OP  PKOSTATB — ENLARGED  PROSTATE  AFTER 

TREATMENT. 

I  DO  not  pm-pose,  in  the  following  chapter,  to  carry  the 
reader  through  all  the  elaborate  detail  of  the  histoiy  and 
progi'essive  stages,  up  to  the  present  era,  of  this  impor- 
tant and  interesting  operation.  I  deal  with  the  operation, 
not  with  its  histoiy,  nor  its  progress.  No  one  subject  in 
sui'gery  has  occupied  so  large  a  space  in  the  records  of 
the  past  as  this ;  and  in  none  has  the  ingenuity  of  sui-- 
geons  been  more  largely  taxed  for  the  invention  of  means 
by  which  to  lessen  the  danger  of  the  operation  of  cutting 
into  the  bladder,  or,  within  the  last  quarter  of  a  centmy, 
to  extract  the  stone  from  its  cavity  by  lithotrity,  without 
the  aid  of  the  knife. 

In  reference  to  the  operation  of  lithotomy,  it  may  be 
said  to  have  reached  its  highest  degree  of  perfection, 
determined  by  the  success  that  attended  it,  at  the  eai-ly 
part  of  the  present  centuiy,  since  which  time,  although 
the  steps  of  the  operation  may  have  been  somewhat 
smoothed  and  rendered  easy,  yet  the  proportion  of  re- 
coveries stands  much  where  it  did  at  the  date  alluded  to 
— at  which  it  was  no  uncommon  or  um-easonable  boast, 
by  many  of  the  leading  hospital  sm-geons  of  London, 
that  they  had  successfully  treated  from  twelve  to  fifteen 
cases  of  stone  consecutively,  without  the  diuwback  of  a 
single  death. 

The  great  feature  in  the  history  of  the  present  centuiy 
is  the  introduction  of  the  operation  of  lithotrity,  which 
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has  reduced  the  amount  of  cases  in  which  the  knife  was 
resoi-ted  to  ;  and  if  we  cousidei-  the  multiplication  of  the 
London  hospitals,  and  the  progi'ess  of  surgical  science 
throiighout  the  provinces,  which  has  tended  to  lessen  the 
centralising  influence  of  the  metropolis,  it  'is  not  sur- 
prising that  the  examples  of  this  disease  in  any  given 
hospital  should  be  greatly  reduced  in  nmnber  at  the 
present  period. 

Symptoms  of  Stone. — The  presence  of  stone  in  the 
bladder  is,  for  the  most  part,  marked  by  an  rmequivocal 
train  of  symptoms  ;  yet  abundant  examples  are  recorded 
of  the  existence  of  stone,  and  occasionally  of  large  size, 
bemg  imsuspected  till  after  the  death  of  the  individual. 
But  this  is  so  much  the  exception  to  the  rule,  that  little 
advantage  can  be  derived  from  enlarging  on  this  subject, 
because  the  interest  connected  with  it  is  rather  patho- 
logical than  surgical,  no  active  treatment  being  required 
in  such  a  case,  even  if  the  existence  of  the  stone  were 
ascertained,  so  long  as  it  is  tmaccompanied  with  symptoms 
of  inconvenience. 

The  symptoms  of  stone  in  the  bladder,  although  weU  Factitious 
marked,  are  closely  imitated  by  a  factitious  train,  which  ^y™?*"™^ 
are  frequently  met  with,  and  are  very  deceptive  in  their 
indications.  We  are  frequently  consulted  by  the  parents 
or  friends  of  childi-en,  who  complain  of  irritable  bladder, 
accompained  by  painful  micturition,  by  emaciation  and 
generally  impau-ed  health.  The  bladder  is  painful  on 
pressm-e,  and  intolerant  of  the  presence  of  tirine.  On 
passing  a  sound  into  the  bladder,  the  pain  expressed  is 
very  great,  in  a  degree,  indeed,  beyond  that  complained 
of  when  stone  is  present.  Pressure  on  the  organ  in  this 
condition  usually  occasions  positive  pain.  The  peculiar  Rugous 
feature  of  such  cases  is  characterised  by  a  marked  rough- 
ness  of  the  bladder,  which  is  hard,  and  uneven  to  the 
touch  of  the  instrument,  apparently  elevated  into  ridges, 
and  mgous. 

I  have  described  this  condition  of  the  bladder  in  children 
to  my  own  pupils  at  the  hospital  for  many  years,  often 
declaring  that  I  have  rarely  or  never  kno^ra  stone  to 
be  present  under  such  circumstances  ;  nor  have  I,  and 
the  moment  I  perceive  it  I  generally  withdraw  the  sound, 
as  likely  to  aggi-avate  the  mischief.  The  only  excuse  for 
retaining  it,  is  the  satisfaction  it  may  afford  to  a  natural 
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and  just  cm-iosity.  These  factitious  symptoms,  pointing 
to  the  possible  existence  of  stone  in  the  bladder,  pre- 
dominate largely  in  childi'en,  but  are  occasionally  found 
in  the  adult ;  but  it  is  in  the  cases  of  childi'en  especially 
that  these  remarks  are  intended  to  apply,  because  I  have 
known  examples  of  this  condition  of  the  organ,  accom- 
panied and  occasioned  by  stone  in  the  adult.  I  have  at 
this  time  two  examples  under  my  care  which  may  be 
deemed  exceptions,  in  one  of  which  chronic  inflammation 
followed  the  use  of  the  lithotrite,  the  stone  being  re- 
duced to  a  small  fragment ;  and  the  second  example 
occm'S  in  the  person  of  an  old  man,  with  a  large  stone, 
who  is  now  under  treatment.  The  true  symptoms  of  stone 
are  not,  as  in  this  case,  confined  to  the  bladder,  but  ex- 
tend along  the  urethra. 

It  is  a  well-known  fact  in  sm-gery,  that  irritation  at 
the  neck  of  the  bladder  is  referred  to  the  glans  penis, 
whereas  disease  either  of  the  entii-e  organ  or  of  the 
prostate  gland,  is  refen-ed  directly  to  the  region  affected ; 
aflfectioqs  of  the  bladder  to  the  organ  itself,  and  prostatic 
disease  to  the  perineum.  In  the  real  presence  of  stone, 
we  have  in-itation  of  the  neck  of  the  bladder,  caused  by 
the  contraction  of  the  organ  on  the  stone,  which  increases 
as  the  m-ine  escapes ;  and  hence  pain  in  the  glans,  of  a 
character  which  is  somewhat  relieved  by  fi-iction  or  pres- 
sm-e,  and  consequently,  the  prepuce  is  drawn  out  and 
unnaturally  elongated.  This  is  a  condition  quite  foreign 
to  simple  m-itable  bladder,  whether  accompanied  or  not 
cratract^n  inflammation.  So  long  as  the  coats  of  the  bladder  are 
at  the  close,  separated  from  the  stone  by  a  quantity  of  ui-iue,  the 
bladder  contracts  without  occasioning  pain,  but  when  a 
suflicient  quantity  has  passed  off"  to  bring  the  two  into 
contact,  then  pain  immediately  follows.  This  symptom 
is  highly  characteristic  of  stone.  In  stone,  the  expulsive 
efforts  of  the  bladder  are  gi-eat,  and  hence  frequent  dis- 
chai-ge  of  the  contents  of  the  rectum,  and  the  sudden 
pressure  of  the  stone  on  the  neck  of  the  bladder  often 
interrupts  the  flow  of  urine  from  that  cavity.  This  in- 
terruption may  be  repeated  once  or  twice  in  each  act  of 
mictm'ition.  The  presence  of  stone  in  the  adult  is  often 
indicated  by  the  addition  of  more  or  less  of  bleeding  from 
the  bladder,  which  is  increased  by  exercise,  especially  on 
horseback,  whereas,  bleeding  in  cliildrcn  is  not  so  common. 
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Add  to  these  symptoms  of  stone,  the  presence  of  a 
dull,  bearing-down  pain  in  the  bladder  and  perineum, 
and  the  admixtm-e  with  the  mine,  from  which  it  gra- 
dually separates  after  being  evacuated,  of  a  greater  or 
less  quantity  of  muco-pm-iilent  fluid,  and  we  have  the 
symptoms  of  calculus  in  the  human  bladder.  Adults 
will  often  describe  the  sensation  of  the  stone  rolling  from 
one  side  to  the  other,  as  the  position  of  the  body  changes. 

On  tlie  Introduction  ami  Use  of  the  Soitnd. — Unlike 
the  catheter,  metallic  bougie,  or  staff",  each  of  which  it 
neai'ly  resembles  in  form,  the  soimd,  introduced  into  the 
bladder,  is  employed  as  the  representative  of  the  finger, 
as  the  organ  of  touch  ;  and  as  I  have  had  occasion 
in  an  earlier  part  of  this  work  to  claim  for  delicacy  of 
manipulation,  a  clearer  perception,  and  a  more  coirect 
inference  as  to  the  natm-e  of  stractm-e,  both  morbid  and 
healthy,  so  in  relation  to  the  use  of  the  sound,  I  would 
urge  the  necessity  of  delicacy,  of  gentleness,  and  of  tact  Dulioacy  of 
in  its  employment,  not  so  much  to  the  end  of  avoiding  ™on''^"''^" 
unnecessaiy  suffering  to  oiu-  patient — an  object  of  so??ie 
consideration — but  to  that  of  enabling  us  to  appreciate 
with  more  nicety  what  is  going  on  at  the  further  end  of 
the  instrument.  There  is  also  another  motive  for  gentle- 
ness in  om-  movement ;  viz.,  that  if  force  be  employed, 
and  coarseness  of  manipulation,  in  the  case  of  a  child, 
we  have  audible  expression  of  suffering,  and  we  lose  the 
valuable  aid  of  the  sense  of  hearing,  and  ai-e  restricted 
to  that  of  touch  only.  The  patient  should  be  placed  in 
a  position  convenient  to  the  siu-geon  and  comfortable  to 
himself.  The  sound  should  be  rather  small  than  large  ; 
contracted  iu  the  shaft,  that  it  may  play  freely  in  the 
urethra,  and  short  in  the  cm-ve,  that  it  may  easily  revolve 
in  the  bladder. 

The  instrument,  well  oiled,  should  be  passed  gently  Manipu- 
into  the  organ  in  the  semi-recumbent  postm-e  of  the  loundiuff 
patient,  and  the  cavity  is  now  to  be  systematically  ex- 
plored ;  first,  in  the  centre  from  before  backwards,  by 
revolving  the  handle  from  side  to  side  between  the  finger 
and  thumb.  The  instinment  is  then  to  be  withdrawn 
to  the  neck  of  the  bladder,  and  its  point  dii-ected,  first 
towards  one  side,  which  should  bo  fully  examined,  and 
then  on  the  other  ;  and,  lastly,  the  handle  being  de- 
pressed, the  point  of  the  soimd  should  bo  cairied  upwards, 
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behind  the  arch  of  the  pubes.  If  the  evidence  of  the 
j)resence  of  stone  be  so  inconclusive  as  to  render  further 
inquiry  desirable  ;  and  especially  so,  if  the  bladder  be 
empty  of  mine,  which  -will  be  indicated  by  the  point  of 
the  sound  coming  in  contact  with  its  opposite  surface  on 
its  first  introduction,  and  by  the  obstniction  to  its  move- 
ments in  all  directions,  then  the  instrument  should  be 
Injection  of  witlidi'awn,  and  the  bladder  injected  with  wai'm  water, 
the  bladder.  about  ninety  degrees  of  heat,  of  which  about  two  or 
three  oimces  may  be  thrown  into  the  bladder  of  a  boy, 
and  about  five  or  sis  ounces  into  the  bladder  of  an  adialt. 
This  part  of  the  operation  should  be  efi"ected  very  slowly. 
The  sound,  again  oiled,  is  to  be  reintroduced,  and  carried 
over  the  entire  surface,  as  before.  Shoidd  this  fail  in 
detecting  the  stone,  the  patient  should  be  carefully  laid 
back  in  the  horizontal  position,  and  the  pelvis  raised 
above  the  level  of  the  trunk,  by  being  elevated  on  one 
or  more  pillows.  If  the  bladder  contain  a  stone,  unless 
it  be  encysted  it  will  gravitate  into  the  fm-ther  part  of 
the  organ,  and  must  be  felt  by  canying  the  sound  back- 
wards to  meet  and  touch  it.  Shonld  this  proceeding, 
which  need  not  occupy  altogether  more  than  five  minutes, 
fail  to  detect  a  stone,  our  diagnosis  is  probably  in  fault, 
and  the  instrument  should  be  finally  withdi'awn.  Should, 
however,  the  presence  of  stone  be  detected,  we  must 
obtain  aU  the  knowledge  of  its  size  and  natm^e,  (fee.  that 
we  can. 

Density.  Its  hardness  and  density  wUl  be  indicated  by  its 
sonorousness ;  if  very  hard  it  will  ring  hke  metal,  and 
when  struck,  the  sound  will  be  audible  at  the  distance 
of  many  feet.  This  is  the  featm-e  of  the  midbeny  cal- 
culus ;  but  the  lithic  acid  stone  is  also  distinct  in  the 
character  and  quantity  of  the  sound  it  communicates. 
Whenever  the  presence  of  stone  is  audible  to  the  by- 
standers, there  can  be  no  necessity  for  the  adoption  of  a 
nearly  obsolete  practice,  begotten  in  the  days  of  the  gold- 
headed  cane  and  silk-stocking  school,  of  handing  over  the 
staff"  to  the  charge  of  all  the  sm'geons  present  in  rotation, 
that  then-  ingenuity  may  also  be  exercised  in  finding  and 
striking  it  with  the  sound.  If  the  stone  be  soft  and 
inaudible  ;  if  its  existence  be  equivocal,  as  in  some  forms 
of  the  mixed  phosphates,  then  the  sm-geon  has  a  right 
to  claim  an  opinion  from,  and  to  share  his  responsibility 
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with  any  number  of  persons  present,  and  one  or  two  of 
these  should  accept  of  this  office. 

The  size  of  the  stone,  when  discovered  by  the  sound,  Size, 
can  only  be  leamt  by  experience,  and  no  rule  can  teach 
it ;  indeed  the  most  experienced  can  but  approximate  to 
the  truth.  Still  we  may  distinguish  altogether  some  very- 
important  features  in  the  case,  which  may  guide  the 
futm-e  operation  and  determine  us  at  once  as  to  the  form 
of  operation  to  be  performed.  We  can  ascertain  with 
some  certainty  the  degi'ee  of  density  of  the  stone,  and 
thus  determine  on  the  probable  force  required  ;  we  can 
form  an  approach  in  judgment  to  ske,  and  we  can  ascer- 
tain position,  by  which  we  shall  be  enabled  more  readily 
to  seize  it  with  the  lithotomy  forceps,  if  that  instinunent 
be  aftei-^^ards  used.  We  can  only  explain  this  question 
of  position  by  recollecting  the  relations  and  the  structure 
of  the  bladder  ;  that  with  respect  to  relation,  it  is  placed 
behind  the  os  pubis,  and  in  front  of  the  rectum,  and 
extends  laterally  beyond  both ;  that  in  structure  it  is  Probable 
composed  of  muscular  fibres,  travelling  over  it  in  all  encysted 
directions,  and  which  muscular  fibres  may  grasp  a  stone  stone, 
when  not  veiy  large,  and  hold  it  finnly  in  any  part  of 
the  organ,  whether  the  upper,  the  lower,  or  the  lateral, 
in  which  locality,  if  undisturbed  while  yet  small,  it 
would  probably  eventually  be  retained.  Hence  the 
advantage  of  exploring  the  organ  by  the  addition  of 
warm  water,  by  which  the  coats  are  distended,  and  the 
stone  allowed  to  gravitate.  The  introduction  of  the 
finger  into  the  rectum  of  the  adult  of  full  size,  especially 
if  the  perineum  be  more  than  usually  deep,  is  of  doubtful 
service  ;  no  finger  of  ordinary  size  can  do  more  than 
simply  reach  the  bladder  beyond  the  prostate  gland,  nor 
even  reach  the  organ  if  the  gland  be  at  all  enlarged. 
Those  who  advise  the  introduction  of  the  finger  into  the 
rectiun,  for  the  purpose  of  drawing  the  stone  forwai'ds, 
and  thmsting  it  into  the  blades  of  the  forceps,  have  not 
had  much  practical  intercoiu-se  with  the  operation  for  the 
removal  of  stone,  or  cannot  be  very  familiar  with  the 
extent  and  relations  of  the  prostate  gland.  If  much 
tmie  has  been  occupied  in  the  examination,  and  mucli 
pain  has  been  occasioned,  the  patient  should  be  desired 
to  he  down  m  bed  for  some  hom-s,  and  a  warm  bath,  and 
an  opmm  suppositoiy  be  used,  if  necessaiy. 
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In  estimating  the  value  of  one  or  other  mode  of 
ridding  the  patient  of  stone,  we  must  calculate  the 
results  negatively  as  well  as  positively.  We  camiot 
acquire  a  siifficient  insight  into  the  merits  of  lithotomy 
without  we  also  apply  our  minds  to  the  results  of  the 
rival  method  of  cure ;  viz.,  that  of  breaking  up  the 
stone  within  the  bladder  by  means  of  the  lithotrite. 
Both  One  fact  is  obvious,  that  the  operation  of  lithotomy  must 
Sdisp^ens-  ^®  retained  by  all  practical  siu-geons,  as  indispensable  to 
able.  treatment  in  many  cases  in  which  the  resort  to  the  screw 
of  the  lithotrite  is  as  impossible  as  though  it  had  never 
been  invented ;  while,  on  the  other  hand,  the  known 
facility  by  which  under  favourable  circumstances  for 
the  operation,  a  stone  in  the  bladder  may  be  broken  to 
pieces,  and  entirely  voided  without  pain  or  injuiy,  or  con- 
siderable suffering  of  any  kind  to  the  individual,  gives 
such  palpable  superiority,  on  the  score  of  seciirity,  to  this 
mode  of  treatment  over  the  foi-mer,  that  it  would  appear 
an  impardonable  neglect  of  the  interests  of  those  con- 
signed to  our  charge,  to  resort  to  the  old  operation.  It 
is  obvious,  therefore,  that  of  the  two  modes  of  proceeding 
neither  can  be  dispensed  with,  and  the  first  duty  of  the 
surgeon,  in  any  given  case,  is  to  determine  which  method 
is  the  more  applicable,  and  more  likely  to  meet  all  its 
Conditions  necessities.  If  we  were  to  select  a  case  for  the  exhibition 
atho'trity^"'"  of  ^^^^  operation  of  lithotrity,— and  I  take  lithotrity  as 
the  rule,  and  the  cutting  operation  as  the  exception, 
considering  the  simpler  and  the  safer  com-se  to  be  that 
demanding  the  first  consideration,  and  before  the  tribimal 
of  wliich  the  case  is  to  be  first  brought  for  ti-ial, — if  we 
had  the  power  of  selecting  a  case  especially  suitable  in 
aU  its  bearings,  we  should  require  the  foUowiug  condi- 
tions : — First,  well -developing  or  developed  manhood. 
Second,  a  healthy  and  readily  dilatable  urethra.  Thud, 
a  bladder  free  from  in-itation,  and  capable  of  retaining 
at  least  four  ounces  of  urine,  a  condition  which  iufei-s 
the  absence  of  prostatic  disease.  Fourth,  a  state  of 
health  comparatively  speaking,  sound  ;  and,  Fifth,  the 
presence  of  a  stone  of  sucli  dimensions  as  to  be  capable 
of  being  embraced  by  the  blades  of  tlie  lithotrite. 

But  these  conditions  are  rarely  obtainable  in  perfection 
in  any  one  case,  and  it  remains  therefore  to  consider, 
and  to  canvas,  their  relative  value,  in  determining  wliether 
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or  not,  in  the  absence  of  one  or  more  of  them,  the  opera- 
tion of  Uthotrity  shall  be  resorted  to.  And  here  let  me 
observe,  that  such  is  my  impression  of  the  superior  value 
of  lithotrity,  in  all  cases  favouring  its  employment,  that 
I  deem  the  cutting  operation  only  waiTantable  imder 
such  cu-cumstauces  of  the  case  as  positively  contra- 
mdicate  the  breaking  up  of  the  stone.  As  I  have  above 
said,  all  cases  are  to  be  first  canvassed  by  the  appeal  to 
hthotrity  ;  if  this  appeal  fail,  the  necessary  alternative,  JJ'e^i'^t'^^ 
the  pis-aller,  is  the  cutting  operation.  resource. 

But  it  is  because  these  conditions  cannot  be  invariably 
found  in  combination,  that  the  old  operation  will  be 
frequently  resorted  to  by  the  most  earnest  advocates  of 
Hthotrity  ;  and  the  entire  of  my  argument  goes  to  this 
extent,  and  no  further,  viz.  that  this  (latter)  opei'ation, 
being  less  dangerous,  and  equally  efficient  as  lithotomy, 
should  in  all  suitable  cases  be  selected.  Let  us  consider  Conditions 
these  requisite  conditions  a  little  more  in  detail,  with  the  trity.*^'^° 
addition  of  such  collateral  and  incidental  circimistances 
as  may  occm*  in  individual  cases. 

First.  Well-developing  or  developed  manhood  is  indis- 
pensable to  the  use  of  the  lithotrite.  Oiu-  lithotrity 
instruments,  uulike  the  instruments  employed  in  cutting, 
and  made  suitable  to  all  ages,  are  necessarily  hmited  in 
size  ;  because  all  then-  substance  is  required  for  strength.  Safety  in 
in  the  possession  of  which  quahty  their  safety  and  only  ™'ig°i'"'ie- 
utility  depends.  It  is  impossible  to  make  a  lithotrity 
screw  of  a  size  admissible  into  the  bladder  of  a  child, 
that  wordd  bear  the  force  employed  on  it  without  danger 
of  breaking  in  the  bladder,  therefore  well-developed  boy- 
hood at  least,  is  indispensable ;  the  operation  of  cutting 
bemg  the  only  operation  permissible  in  the  case  of  a 
child  ;  for  I  have  no  doubt  that  the  operation  of  litho- 
trity may  be  rendered  available,  under  favom-able  cu-cum- 
stances,  to  boys  as  early  as  ten  or  eleven  years  of  ao'e, 
by  a  reduction  in  the  size  of  the  adult  lithotrite,  and  by 
careful  dilatation  of  the  m-ethra. 

But  even  the  manhood  infeired  by  age  requires  healthy  Full  dove- 
development  of  the  genital  organs,  and  most  especially 
.)f  the  spongy  body  of  the  penis.  If  the  glans  be 
detective,  or  if  any  evidence  appear  along  the  track  of 
the  urethra,  that  nature  has  been  sluggish  in  her  for- 
mative power,  then  the  sound  alone  can  determine  the 
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question.  If  a  sound,  equal  to  about  No.  8,  pass  readily 
into  the  bladder,  that  is  all  that  is  required. 

Second.  A  healthy  and  readily  dilatable  urethra.  It  is 
hardly  necessary  to  say  that  the  canal  must  be  sufficiently 
large  to  admit  of  the  passing  of  the  requisite  instruments, 
and  these  in  relation  to  catheters  in  ordinaiy  use,  R,re  of 
large  size.  A  contracted  state  of  the  membranous  por- 
tion of  the  canal  is  a  frequent  condition  of  the  ru-ethra 
in  many  persons,  conseqiient  on  gonorrhoea,  or  its  treat- 
ment, or  both,  or  coupled  with  protracted  gleet.  Until 
this  disease  be  removed,  and  the  canal  be  rendered 
entirely  patent  to  the  instruments  employed,  no  attempt 
can  be  made  to  break  the  stone.  At  the  same  time  it 
must  be  recollected  that  this  state  of  the  canal  almost 
equally  precludes  the  resort  to  the  knife  by  cutting,  as  it 
is  impossible  to  introduce  a  staff  into  the  bladder,  to 
direct  the  com-se  of  the  instrument.  Any  sized  staff  that 
can  reach  the  bladder  is  admissible  in  lithotomy,  in  cases 
of  necessity,  as  is  evidenced  by  a  case  reported,  under  the 
charge  of  Mr.  Syme,  of  Edinbm-gh,  in  which  he  employed 
an  instrument  much  within  the  usual  size. 

Unless  the  seat  of  confirmed  stricture  of  long  standing, 
this  diseased  condition  of  the  canal  may  be  sufficiently 
removed  by  active  treatment,  to  admit  of  the  introduction 
of  the  lithotrity  forceps. 

Third.  A  bladder  free  from  irritation,  and  capable  of 
retaining  four  or  more  ounces  of  urine.  The  degree  of 
irritability  of  the  bladder  varies  greatly  in  different 
examples  of  disease,  dependent  partly  on  the  constitution 
of  the  individual,  and  pai-tly  on  the  composition  of  the 
stone.  We  occasionally  meet  with  persons  possessed  of  a 
morbid  irritability  of  the  bladder,  who  are  imable  to 
retain  their  urine  imder  any  circumstances  of  mental  pro- 
vocation, and  who  habitually  void  it,  in  health,  with 
greater  frequency  than  other  pei'sons. 

In  some  constitutions  the  introduction  of  any  instru- 
ment is  followed  by  rigors.  Such  symptoms  would,  so  long 
as  they  continue,  always  contra-indicate  the  operation  of 
lithotritj^  Enlargement  of  the  prostate  gland  would,  of 
coiu-se,  bo  objectionable  in  lithotrity,  not  only  from  the 
mechanical  obstruction  to  the  employment  of  the  litlio- 
trite,  but  that  its  presence  infei-s  a  condition  of  bladder 
which  often  precludes  its  admission  of  a  sufficient  quantity 
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of  fluid  to  protect  it  from  injury.  Mr.  Adams,  however, 
who  has  written  very  ably  on  the  subject,  has  reported 
cases  to  show  that  hthotrity  may  be  most  advantageously 
performed,  even  where  the  prostate  is  much  enlarged. 

In  at  least  an  equal  degree  is  the  composition  of  the  Composition 
stone  an  occasional  som'ce  of  imtability.  Calculi,  com- 
posed  of  phosphatic  salts  of  secondary  deposit,  such  as  the 
triple  phosphate,  or  the  rare  example  of  phosphate  of 
lime  calcidus,  almost  necessarily  infer  disease  of  the 
bladder,  and,  of  com-se,  great  irritability  of  the  organ. 
In  mulbeny  calculus,  (the  oxalate  of  lime,)  the  power  of 
retaining  the  contents  of  the  bladder  is  limited,  possibly 
from  the  mechanical  form  of  the  stone,  presenting  so  many 
angular  projections  from  its  smface,  which  are  supposed  to 
be  sources  of  uTitation  to  the  coats  of  the  bladder  con- 
tracting upon  it.  I  say,  supposed  to  be  som-ces  of  in-ita- 
tion,  because  considerable  doubts  exist  as  to  the  truth 
of  this  received  doctrine.  Oxalate  of  lime  calculi,  are 
occasionally  imattended  by  pain,  while  in  other  examples 
considerable  suffering  is  coexistent  with  the  entire  smooth- 
ness of  surface  of  a  stone  of  similar  composition.  When 
this  UTitation  is  gi-eat,  and  the  calculus  large  of  its  kind, 
the  bladder,  consequent  on  its  long  intolerance  of  disten- 
sion, has  acquired  a  pei-manently  contracted  condition, 
which  wiU  not  admit  of  the  injection  of  the  quantity  of 
water  at  the  time  of  the  operation  requisite  for  safety. 

This  condition  of  bladder  is  unfavourable  for  Hthotrity, 
so  long  as  it  remains  ;  but  supposing  all  other  symptoms 
favourable  to  that  form  of  operation,  this  objectionable 
state  of  the  bladder  must  be  got  rid  of,  by  frequent  and 
daily  injections  of  warm  water,  or  decoction  of  poppy 
heads,  which  shall  distend  the  organ  gradually,  mider  the 
sedative  influence  of  opium,  taken  by  the  mouth  or 
employed  as  a  suppository ;  and  as  the  distension  of  the 
bladder  sufiicient  for  the  operation  is  not  gi-eat,  the 
difficulty  may  be  removed  by  perseverance  in  this'  mea- 
siu-e,  the  time  required  for  which  will,  of  course,  hold  some 
proportion  to  the  past  duration  of  its  irritable  state. 

Fourtli.    A  tonic  or  healthy  condition  of  the  entire  Tonic 
system  is,  of  course,  most  desirable.    Yet  so  far  as  a  state  ^^o^^^- 
of  impaired  health  is  attributable  to  the  presence  of  stone, 
so  far  is  its  removal  indispensable  to  recovery.    If  a  man's 
health  suffer  from  the  presence  of  stone  in  the  bladder, 
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it  is  obvious,  as  the  fociis  of  mischief,  that  the  cause  must 
be  removed  in  order  to  effect  his  rehef,  whether  by  cutting 
open  the  bladder,  or  brealdng  up  the  stone  while  in  it. 
No  one  would  operate  by  either  mode  on  a  person  suffer- 
ing from  other  sources  of  illness,  than  such  as  would  be 
removed  by  the  extraction  of  the  stone.  A  tonic  condition 
of  the  system,  therefore,  may  be  desirable,  but  is  not 
always  attainable ;  and  when  the  want  of  it  is  dependent 
on  the  presence  of  stone,  we  endeavom-  to  patch  up  the 
constitution  for  the  occasion,  and  select  some  ojjportmie 
moment  for  the  removal  of  the  cause,  while  we  devote 
ourselves  more  seriously  to  the  re-establishment  of  the 
health  of  the  person,  when  the  cause  is  extraneous  and 
foreign  to  the  presence  of  stone  in  the  bladder. 
Magnitude  Fifth.  The  presence  of  stone  of  such  moderate  dimen- 
o  stone.      sions  as  to  be  admissible  within  the  blades  of  the  lithotrite. 

If  a  stone  be  sufficiently  large  to  give  cause  for  inquiiy 
as  to  its  existence,  it  is  not,  I  apprelaend,  too  small  to  be 
caught  by  the  lithotrite,  employed  with  reasonable  tact. 
If  this  difficulty  be  gi-eat,  the  attempt  to  place  it  within 
the  grasp  of  the  lithotomy  forceps,  wiU  be  equally  so  in 
the  cutting  operation,  and  nothing  is  gained,  therefore,  to 
the  latter  by  the  diminutive  size  of  the  stone.    But  a 
grave  objection  to  lithotrity  is  obtained  from  the  presence 
of  a  very  large  stone,  and  especially  if,  being  of  large 
dimensions,  it  be  composed  of  the  hard  material  of  oxalate 
of  lime.    The  stone  may  be  so  lai-ge  in  all  its  dimensions, 
as  to  be  inadmissible  between  the  blades  of  the  lithotrite, 
when  dilated  to  its  fullest  extent.    Still,  the  peculiar 
difficulties  of  a  case  must  command  additional  resources, 
and  increased  powers  in  the  instrament.    The  lithotrite 
is  not  weakened  in  its  mechanism  by  its  blades  being 
made  to  separate  more  widely  asunder  than  the  instru- 
ment ordinarily  used,  though  other  objections  to  this 
change  may  be  suggested,  for  the  bladder  may  not  be  so 
distensible  as  to  admit  of  this  alteration  in  the  instrument. 
In  addition  to  a  large  stone,  the  bladder  may,  and  pro- 
bably will,  not  be  found  sufficiently  dilatable  to  admit  of 
the  injection  into  it  of  tlio  requisite  quantity  of  warm 
water,  and  without  it  the  operation  cannot  be  undertaken 
with  safety  to  the  coats  of  the  organ.    Again,  supposing 
the  stone  to  be  veiy  largo  and  barely  admissible  between 
the  blades  of  the  instrument,  it  may  possess  the  additional 
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disadvantage  of  being  veiy  hai'd  in  structm-e,  and  the 
process  of  breaking  such  a  stone  is  a  very  protracted  one, 
and  would  require  many  repetitions  of  the  operation,  and 
occupy  many  months. 

The  attempt  to  expand  the  Hthotrite  in  a  contracted 
bladder  is  a  painful,  sometimes  a  very  painful  addition  to 
the  patient's  suffering,  and  the  attempt  to  catch  it  must  be 
made  with  the  gi'eatest  delicacy  and  tact.  On  the  other 
hand,  the  danger  of  the  operation  of  lithotomy  is  gi-eatly 
increased  when  the  stone  is  very  large,  consequent  on  the 
greater  than  usual  extent  of  the  incision  into  the  neck  of 
the  bladder.  On  the  whole,  we  may  infer,  that  in  cases  of 
large  stone,  the  objections  cceteris  paribus,  to  its  removal  by 
the  knife,  are  greater  than  to  its  being  broken  up  by  the 
lithotrite.  This,  of  course,  supposes,  that  although  large  it 
is  stiU  capable  of  being  grasped  by  the  instrument.  If  this 
be  impossible,  there  remains  no  alternative  to  the  knife. 

It  has  been  stated,  that  unless  contra-indicated  by  Lithotrity 
circumstances,  the  general  treatment  for  stone  by  opera- 
tion  is  that  by  lithotrity.  It  is  an  impossible  operation 
in  childhood,  and,  except  under  the  qualifications  above 
alluded  to,  unsafe  even  in  very  early  boyhood  ;  it  cannot 
be  resorted  to  in  strictm-e  of  the  uretha,  or  in  any  morbid 
contraction  of  that  canal,  so  long  as  the  contraction  c6n- 
tinues  ;  the  difiiculty  of  the  operation  is  greatly  increased 
under  circumstances  of  initable  bladder,  with  frequent 
micturition  :  it  is  objectionable  in  a  stone  of  very  large 
dimensions,  and  impracticable  in  a  stone  the  diameter  of 
which  exceeds  that  of  the  insti-ument  employed  to  crush  it. 

Suppose  a  case  to  occur  in  a  young  and  healthy  man, 
whose  urethra  is  not  disorganised  by  disease,  whose  bladder 
is  capable  of  retaining  its  urinous  contents  for  some 
hours  before  expulsion,  and  in  whom  the  shortest  diameter 
of  the  stone  does  not  exceed  fifteen  lines,  and  that  not 
composed  of  the  firmest  texture,  we  have  as  perfect  con- 
ditions as  we  can  desire  for  the  operation  of  lithotrity. 

In  incipient  disease  of  the  kidney,  that  evil  is  most  liable  Diseased 
to  gain  ascendancy  during  the  period  of  treatment,  caused  kidne/. 
by  irritation,  whether  of  the  instrument  or  of  the  frac- 
tured stone  when  broken  up  in  the  bladder.  Cases  occur 
in  which  the  crushing  has  been  most  successful,  but  where 
the  escape  of  the  detritus  is  very  disproportionately  small. 
Many  days  elapse,  and  the  quantity  collected  will  not  fill 
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inflamma-   half  a  thimble.  Pain  in  the  bladder  follows,  increasing  after 

bladder. 

eveiy  renewed  introduction  of  the  instniment.  Inflam- 
mation of  the  organ  destroys  the  patient,  and  examination 
discloses  a  sacculated  bladder,  into  the  diverticula  of  which 
the  fragments  of  stone  are  collected.  Such  a  case  occuiTed 
to  me  last  summer  in  St.  Bartholomew's  Hospital. 

In  a  second  case,  I  sounded  a  man  for  stone.  The 
stone  was  very  large,  and  was  placed  within  the  blades  of 
the  lithotrite  with  difficulty,  but  I  made  no  attempt  to 
break  it :  at  the  end  of  a  fortnight  I  repeated  the  exami- 
nation with  great  care.  This  operation  was  followed  by 
pain  in  the  bladder,  intermittent  fever,  and  he  died  in 
two  months  of  diseased  kidney. 
Lithotomy  The  merits  of  lithotomy  ai-e  apparent  in  the  entii'e 
uidicated.  i-gmoval  of  the  stone  by  one  operation.  It  is  in  my 
opinion  especially  advisable,  in  all  cases  of  stone  in  which 
the  bladder  is  diseased,  or  even  whenever  it  gives  evidence 
of  unusvial  in-itability,  whether  from  actual  disease,  or 
from  a  morbid  susceptibility  of  its  nei^vous  system. 
Under  these  circumstances,  it  is  desirable  that  the  cause 
be  at  once  removed,  rather  than  the  bladder  be  subjected 
to  the  repeated  introduction  of  iiTitating  instruments,  the 
advantages  derived  from  which  are  remote  and  uncertain, 
while  the  evil  is  immediate  and  positive. 

The  danger  from  the  operation  of  lithotomy,  especially 
in  young  children,  when  well  performed,  and  when  free  from 
the  unfavourable  concomitants  of  an  impaired  state  of 
health,  impending  liability  to  renal  disease,  imhealthy 
organs,  and  a  stone  of  large  dimensions,  is  comparatively 
small.  But  still  there  is  danger,  as  evidenced  by  the  pro- 
portion of  deaths  occurring  fi'om  it,  and  this  danger,  what- 
ever its  amount,  is  not  sufficiently  met  by  the  great  advan- 
tages arising  from  the  entire  removal  of  the  cmcsa  mali 
to  justify  any  approach  to  an  indiscriminate  resort  to  it. 

The  average  mortality  in  cases  of  lithotomy  operated 
upon  in  England,  is  about  three  in  twenty-three  cases  :  ""^ 
this  is  the  statistical  report  given  by  Mr.  Crosse  of 
Norwich,  and  is  obtained  from  the  report  of  seven 
hundred  and  fom-  cases,  operated  on  in  the  hospital 
and  city  of  Norwich,  and  it  corresponds  with  a  similar 

♦  I  suspect  tliat  no  two  persons  will  be  found  to  agree  entirely  upon 
this  subject.    It  affords  a  striking  example  of  the  fallacy  of  statistics. 
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average  given  by  the  late  Mr.  Listen,  and  other  eminent 
siu'geons.  M.  Lisfranc,*  in  reference  to  the  mean  mor- 
taUty  of  cases  operated  on  in  Paris,  gives  the  deaths  to  the 
recoveries  as  one  in  fom- ;  Dupuytrent  one  in  five  and  a  half. 


ON  THE  OPERATION  OF  LITHOTRITY. 

The  attempt  shoidd  rarely  be  made  to  break  the  stone, 
so  long  as  the  patient  complains  of  much  irritation  in 
the  bladder,  or  if  such  irritation  be  evidenced  by  the 
escape  of  mnco-purulent  fluid  with  the  imne.     If  the 
urine  be  clear,  and  the  bladder  free  from  pain,  the  stone 
may  be  broken ;  yet  there  are  exceptions  to  this  rule. 
I  broke  a  stone  in  the  bladder  of  a  gentleman  in  ajjpa-  case  of 
rent  health.     The  operation  was  followed  by  cln-onic 
inflammation  of  the  bladder,  and  a  profuse  discharge  of  secretion 
muco-pm-ulent  secretion,  which  continued  for  months,  operation^' 
In  a  consultation  with  Sir  B.  Brodie,  he  advised  my 
repeating  the  operation.    I  broke  the  stone  freely,  and 
the  bladder  quickly  regained  its  Jiealthy  condition. 

The  operation  is  usl^ally  a  very  simple  one  if  well  Operation. 
j)erformed.  The  patient  should  lie  on  the  end  of  a  bed, 
or  on  a  sofa,  with  his  pelvis  somewhat  raised  on  a  pillow 
or  cushion.  Through  a  full-sized  catheter  is  then  injected 
into  the  bladder  about  fom-  to  six  ounces  of  water,  at  the 
temperatm-e  of  about  85°  or  90°.  This  should  be  done 
slowly.  If  there  be  the  least  difiiculty  in  introducing  the 
catlieter  in  the  horizontal  position  of  the  patient,  he 
should  be  raised  for  the  pm-pose.  It  is  not  a  favourable 
position  for  that  operation  at  any  time,  perhaps  because 
we  are  imaccustomed  to  it.  Before  removing  the  catheter 
it  may  be  employed  as  a  sound,  and  moved  about  gently 
in  aU  du-ections.  It  is  presumed  that  the  pi-csence  of 
stone  has  been  placed  beyond  all  doubt.  In  such  a  case, 
7i'hether  the  catlieter  strilce  the  stone  or  not,  the  operation 
should  he  proceeded  with.  The  lithotrite  forceps,  having 
been  previously  well  studied,  and  their  mechanism 
thoroughly  understood,  and  readily  manipulated  by  the 
operator,  should  be   introduced  warm  and  well  oiled. 

*  Lisfranc  in  Rapport  sur  la  Taille  et  la  Lithotritie.    Paxis,  1835. 
+  M^m.  sur  une  Manicre  nouvelle  de  Pratiquer  I'Operation  de  la 
Pierre.    Paris,  1836. 
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This  part  of  the  operation  should  be  done  with  care  and 
gentleness.  On  reaching  the  bladder,  the  instrument 
should  be  passed  fully  beyond  the  arch  of  the  pubes,  and 
Lithotrite  iuto  the  Centre  of  the  cavity  of  the  bladder.  Unlike  the 
employed  lithotomy  forccps,  which  are  employed  to  find  the  stone 
as  a  sound,  and  follow  it  to  its  position,  the  lithotrite  takes  its  position 
in  the  bladder,  and  the  art  of  the  operator  consists  in 
bringing  the  stone  into  its  grasp.  This  is  an  important 
distinction  between  the  action  of  the  two  instruments.  On 
dilating  the  blades  of  the  forceps,  or  rather  in  withckawing 
the  near  and  moveable  blade,  if  pain  be  expressed,  it  is 
probably  due  to  the  instrument  not  being  pushed  fai- 
enough  into  the  bladder;  the  consequence  is,  that  the 
moveable  blade  presses  against  the  neck  of  the  bladder, 
and  the  instrument  expands  with  difficulty.  Even  though 
pain  be  not  experienced  in  withdrawing  the  near  blade, 
the  act  of  dilating  should  imjDhcate  both  of  them.  The 
remote  blade  of  the  instrument  should  he  2nished  doivmvards 
into  the  base  of  the  organ,  at  tlie  same  moment  tliat  tlie  near 
blade  is  draivn  upivards. 
Pressure  of  When  fully  dilated,  as  proved  by  the  scale  at  the 
bMe'down  ^^^^'l^'^j  ^^^^  lower  blade  is  to  be  pressed  finnly  against 
wards.  the  basc  of  the  bladder,  and  forced  downwards  against 
the  rectum,  giving  the  instnunent  at  the  same  moment  a 
jerk,  which  extends  to  the  whole  organ.  By  this  pressm-e 
it  is  intended  to  depress  its  base,  and  elongate  the  bladder 
downwai'ds  into  the  summit  of  a  cone,  at  the  bottom  of 
which  the  fixed  blade  of  the  litliotrite  rests,  and  by  the 
jerk  the  stone,  if  free,  will  almost  necessarily  fall  upon 
it.  If  this  shake  or  jerk  of  the  hand  create  alann  in  the 
mind  of  the  patient,  the  same  end  may  be  obtained  by 
giving  a  smart  blow  to  the  side  of  the  pelvis  with  the 
open  hand,  or  by  taking  the  pelvis  between  the  hands, 
and  shaking  it  from  one  side  to  the  opposite.  One  move- 
ment is  sufficient.  The  stone  falls  on  to  the  lower  blade, 
and  the  iustrument  is  screwed  home. 

On  the  occasion  of  the  first  operation  it  is  safer  to 
withdraw  the  lithotrite  when  the  stone  is  once  broken, 
but  on  all  subsequent  occasions  the  stone  may  be  caught 
and  crushed  several  times,  perhaps  six  or  eight,  or  even 
more,  provided  we  are  not  deterred  by  increasing  pain. 
The  entire  operation  may  be  completed  within  foiu'  or 
five  minutes.     The  forceps,  completely  closed  by  the 
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screw,  arc  tlieu  to  be  withcli-awu,  and  the  contents  of  the 

blades  examined.     Before  withch'awiug  the  instnimeut,  Avoid  the 

aud  especially  if  pain  be  expressed,  the  blades  should 

membrane. 

be  opened  to  the  extent  of  about  one- eighth  of  an  inch, 
until  the  end  of  the  instrument  reaches  the  neck,  or  at 
least  the  middle  of  the  cavity  of  the  bladder  ;  they  may 
then  be  screwed  home,  and  withdrawn. 

It  is  a  common  practice  to  urge  the  patient  to  get  rid 
of  the  fluid  contents  of  the  bladder  on  rising.  This 
attempt  is  generally  futile,  and  is  better  avoided.  The 
bladder  appeal's  paralyzed  by  the  violence  done  to  it,  and 
it  more  frequently  happens  that  even  continued  straining- 
fails  to  expel  its  contents.  If  the  presence  of  the  con- 
tents create  much  inconvenience,  a  catheter  should  be 
introduced,  and  the  water  di-awn  off.  The  patient  is 
placed  in  bed,  and  a  wann  bath  used,  if  requisite,  to 
allay  pain,  and  a  suppository  of  opium  may  be  introduced 
on  the  same  conditions.  From  the  period  of  the  operation, 
the  patient  should  be  directed  to  pass  his  mine  through  a 
gauze,  strained  over  the  vessel.  It  often  happens  that  a 
far  less  quantity  of  the  fragments  of  the  broken  stone  pass 
off  in  the  first  day  than  later.  The  operation  may  be 
repeated,  so  soon  as  the  detritus  of  the  broken  stone  is 
come  away,  and  all  irritation  has  subsided ;  and  this 
may  require  a  period  of  a  week,  ten  days,  or  a  fort- 
night, or  more,  when  the  operation  may  be  repeated,  as 
before. 

As  the  stone  becomes  reduced  in  size,  the  difficulty  in  importauco 
seizing  the  remaining  fragments  may  be  somewhat  in-  J^"^ frag '° 
creased,  but  it  is  all  important  that  the  residue  of  the  meius. 
stone  be  broken  up,  and  additional  care  be  bestowed  on 
this  important  crisis  of  the  case. 

■  Consequent  on  the  operation  for  lithotrity,  is  the  occur- 
rence of  an  occasional  evil  of  some  magnitude,  viz.,  the 
lodgment  in  the  uretln-a  of  a  fragment  of  stone.  Reten- 
tion may  follow,  with  pain,  swellmg,  and  inflammation 
of  the  canal,  often  attended  by  gi-eat  sufFeriu"'. 

This  evil  is  of  more  probable  occm-reuce  in  those  cases 
of  iiTitable  bladder,  in  which  the  organ  is  veiy  intolerant 
of  m-inc,  as  evidenced  by  frequent  mictm-ition.  Hero  the 
power  of  contraction  of  the  bladder  is  too  greatly  reduced 
^o  enable  it  to  expel  the  detritus  of  the  stone,  should  a 
ragment  of  magnitude  pass  into  the  m-othra.  Under 
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Urctbi-a 
filled  with 
framieutM. 


Stone 
lodged  in 
the  peri- 
uoum. 


such,  circumstances,  I  ouce  found,  in  the  case  of  a  gentle- 
man in  whom  the  operation  had  been  performed  but 
thirty-six  hours,  that  the  whole  canal  Avas  distended, 
from  the  glans  down  to  the  perineum,  from  which  I 
removed  a  very  large  quantity.  This  I  effected  in  the 
following  manner.  I  removed  all  the  fi-agments  within 
about  two  inches  of  the  orifice,  by  means  of  forceps,  and 
then  endeavoured  to  pass  a  catheter  into  the  bladder  ; 
but  the  canal  was  already  occupied  with  stone,  and  I 
failed  in  this  attempt.  I  then  injected  the  m-ethi-a,  and 
sufficiently  filled  the  bladder  with  warm  water,  to  excite 
an  iiTejjressible  desire  to  evacuate  it,  and  at  each  effort  a 
quantity  of  fragments  escaped.  This  I  repeated  till  I 
had  removed  the  whole  mass.  It  is  somewhat  cm-ious 
that  the  entire  quantity  broken  was  at  this  time  in  the 
urethra,  and  it  was  sufficiently  great  to  fill  half  a  large 
walnut-shell.  Such  cases  of  reduced  muscular  power  of 
the  bladder  require  extra  care  and  watching. 

Under  ordinary  circumstances,  a  long  probe  or  director 
should  be  passed  down  the  canal,  very  gently,  to  ascertain 
the  position  and  the  size  of  the  fragment.  These  featm-es, 
however,  supposing  it  to  have  lodged  within  the  penis, 
may  be  made  out  more  readily  by  the  finger,  but  not  if 
in  the  perineum.  A  long  and  fine  pair  of  forceps,  well 
oiled,  should  then  be  passed  downwards,  and  the  piece 
pushed  backwards  towards  the  bladder,  about  the  eighth 
of  an  inch  or  more,  turned  round,  and  drawn  out.  This 
movement  is  uecessaiy  to  disengage  it  from  the  fold  of 
mucous  membrane  by  which  it  has  become  involved.  If 
it  be  seized  by  the  forceps  the  moment  it  is  felt,  the 
mucous  membrane  itself  will  be  caught  hj  the  blades. 
If  the  fragment  lodge  in  the  perineum,  and  we  fail  iu 
om-  attempts  to  disengage  it,  one  of  two  courees  is  open 
to  us,  either  to  push  it  back  into  the  bladder,  or  to  cut 
down  \ipon  and  remove  it.  Of  these  two  courses,  the 
first  has  the  least  objections  ;  and  the  endeavoiu'  shoidd 
be  made  witli  a  large  metallic  instrument. 

For  the  purpose  of  returning  the  fragment  into  the 
bladder,  I  have  usuall}^  employed  with  advantage  a  full- 
sized  catheter  (No.  12),  tlie  open  end  of  which  is  occupied 
by  a  round  silver  knob  connected  by  a  wire,  hx  wliich  it 
may  be  withdrawn.  The  instrument  being  passed  downi 
the  canal  to  the  point  at  which  it  strikes  the  stone,  the 
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ball  is  withcU-awii,  aud  the  fragment  is  paa-tly  embraced 
by  the  round  clean  edge  of  the  catheter,  and  by  the 
pressm-e  of  the  instiiimeut  it  is  con- 
veyed back  into  the  bladder  without 
injiuy  to  the  mucous  lining  of  the 
canal.  Should  this  attempt,  well 
executed,  fail,  and  retention,  or  even 
great  suffering  without  retention, 
continue,  not  removed  by  the  wami- 
bath  and  opium  suppositories,  we 
have  no  alternative  but  to  cut  down, 
and  remove  it.  The  objection  to 
this  proceeding  is,  that  we  operate 
for  that  single  fragment,  and  effect 
nothing  for  the  remainder  of  the 
stone.  The  fragment  is  removed, 
and  the  difficulties  of  the  case  are 
rather  complicated  by  the  woimd  in 
the  perineiim. 

For  the  pm-pose  of  removing  a 
fragment,  we  make  an  incision 
straight  down  upon  it,  almost  with- 
out reference  to  the  anatomy  or 
to  the  stiixctures  divided.  There 
can  be  no  necessity  for  making 
an  incision  larger  than  sufficient 
to  get  it  away.  It  shoidd  be  seized, 
when  exposed,  by  a  pair  of  dres- 
sing forceps,  and  the  fold  of  mucous 
membrane  carefully  detached  ai-ound 
it.  Unless  the  wound  be  large, 
the  urine  will  always  prefer  its  natm'al  channel.  An 
impression  prevails  of  the  gi-eater  advantage  of  making- 
such  an  incision  behind  the  scrotum,  than  through,  or 
in  front  of  it,  grounded  on  the  real  or  supposed  diffi- 
culty of  healing  a  woimd  made  forwards  into  the 
urethra.  I  should  be  veiy  imwilling  to  push  a  fi-ag-ment 
tliat  had  lodged  within  one  or  two  inches  from  the  orifice 
of  the  canal,  backwards  into  the  perineum,  although  the 
objection  may  apply  to  division  tlu-ough  the  scrotixm. 

The  instrument  here  figured  is  well  adapted  for  the  purpose  de- 
scribed m  the  text.  It  is  such  a  one  as  I  ordinarily  use  to  inject  the 
bladder  before  breaking  the  stone. 


Opening 
the  urethra 
thi-ough  the 
sci'otum. 
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OlSr  LITHOTOMY. 

Evidence  of  The  first  Step  towards  the  operation  for  the  removal  of 
clusfve.""^'    ^  ^^'^  bladder  is  that  of  ascertaining,  beyond 

all  doubt,  its  presence  in  the  bladder.  The  indispensa- 
bility  of  this  law  in  operative  sm-gery  is  acknowledged  by 
aU  good  siu-geons.  I  myself  -witnessed  two  operations 
improductive  of  stone,  in  the  eai-ly  period  of  my  profes- 
sional career.  This  was  'formerly  not  so  very  imusual  an 
occnn-ence  ;  and  I  remember  to  have  heard  it  asserted  of 
a  surgeon,  who  was  so  unfortunate  as  to  have  his  cutting 
propensities  called  into  frequent  requisition,  that  he  never 
undertook  this  oj)eration  mthout  being  provided  with  a 
well-selected  stone  in  his  pocket ! 

The  table  selected  should  be  firm,  narrow,  and  of  a 
suitable  height.  This  height  is  rather  relative  than 
positive,  referring  to  that  of  the  chah*  or  stool  on  which 
the  surgeon  takes  his  seat.  It  was  formerly  the  practice 
to  operate  on  one  knee,  but  it  is  an  objectionable  position 
on  many  accoimts.  The  patient  should  sit  on  the  end  of 
this  table,  leaning  back  in  a  semi-recmnbent  position 
during  the  introduction  of  the  staff. 

If  the  contact  of  the  staff  and  the  stone  be  distinctly 
audible  to  two  or  three  persons,  while  du-ected  by  the 
hand  of  the  operator,  it  is  sufficient. 

The  old  gi-ievance,  that  of  operating  upon  deficient 
evidence  of  stone,  has,  as  might  be  expected,  led  into  a 
fault  of  the  opposite  kind ;  and  now,  unduly  influenced 
by  fear  of  error,  operating  svu-geons  shrink  from  a  neces- 
sary responsibility,  and  exhibit  a  hesitating  faith  in  the 
evidence  of  their  own  senses.  In  the  cases  of  lithotomy, 
(if  the  term  in  such  examples  be  etjmiologically  correct,) 
in  which  one  imj^ortant  feature  of  the  ojoeration,  viz.,  the 
presence  of  a  stone,  was  wanting,  it  should  be  recollected 
that  a  stone  had  not  on  any  previous  occasion  been  felt, 
for  the  bladder  had  ncA'cr  contained  one  ;  whereas,  in  the 
examples  I  allude  to,  a  stone  has  been  felt  and  heard, 
and  its  presence  acknoM-ledged  by  many.  It  is  a  veiy 
good  and  salutary  rule  in  lithotomy  that  the  presence  of 
stone  in  the  bladder  be  ascertained  at  the  time  of  the 
operation.  But,  on  the  other  hand,  it  is  well  known  to 
all  persons  fumiliar  with  the  structiu-e  of  the  bladder, 
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under  cii-cumstances  of  such  disease  as  may  have  inter- 
rupted the  concentric  fonn  of  its  natural  contraction,  by 
the  interposition  especially  of  a  foreign  body,  that  we 
may  find  nooks  and  comers  in  any  part,  which  accident 
alone  may  occasionally  detect.  If  the  evidence  of  stone,  Kind  of 
ascertained  within  the  period  of  a  day  or  two  be  con- 
elusive,  and  if  at  the  hour  of  operating  any  one  com- 
petent authority  declares  that  he  has  felt  the  stone  at  the 
instant,  it  is  sufficient  to  justify  its  performance.  If  the 
operator  have  reason  to  place  confidence  in  the  compe- 
tency of  that  person,  whose  assertion  is  imequivocally 
and  confidently  made,  although  ten  or  even  a  hundred 
persons  fail  in  their  attempt  to  acquire  the  same  evidence, 
such  negative  evidence  ought  not  to  counterbalance  the 
weight  of  his  positive  testimony,  backed  by  the  ah-eady- 
ascertained  fact  of  the  presence  of  stone  within  a  day  or 
two,  and  by  the  symptoms  of  stone  which  have  continued 
vip  to  the  moment.  Under  similai*  circumstances  to  these, 
I  have  Icnown  many  a  patient  retmnied  to  bed,  with  the 
operation  unperfoi'med.  This  practice  is  not  dictated  or 
governed  by  the  laws  of  evidence,  and  betrays  a  want  of 
moral  corn-age  on  the  part  of  the  operator. 

The  office  of  the  staff  is  that  of  conducting  the  knife  staff, 
along  its  groove  into  the  bladder.  This  instrument  has 
assumed  forms  quite  Protean  in  variety,  from  the  largest 
cur\^e  up  to  nearly  a  straight  line.  The  latter  form  was 
adopted  by  the  late  Mr.  Aston  Key,  who  operated  with 
great  success,  but  I  do  not  think  it  will  be  found  a  safe 
instrument,  for  reasons  I  shall  presently  give,  or  that  its 
employment  will  be  found  to  facilitate  the  operation. 
The  staff  in  general  iise  is  objectionable,  because  its 
point,  when  held  vertically,  barely  reaches  the  bladder, 
and  requires  the  handle  to  be  depressed  dm-ing  the 
operation;  whereas,  from  the  moment  of  the  first  incision  staff  should 
to  the  final  cut  into  the  bladder,  the  staff  should  be  held  a^ie""™"""' 
firmly  and  immoveably,  whether  by  the  assistant  or  by  °' 
the  operator  himself  In  order  to  perform  the  operation 
of  lithotomy  with  ease  and  safety  to  the  patient,  the 
point  of  the  staff  should  be  at  least  an  inch  or  more 
within  the  bladder  from  the  beginning.  I  am  quite 
aware  that  it  is  the  practice  of  some  sm-goons  to  depress 
the  handle  of  the  staft',  while  cutting  into  the  bladder, 
but  I  cannot  consider  the  practice  otherwise  than  a 
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dangerous  one,  nor  does  it  appear  to  me  to  answer  any 
useful  purpose,  so  long  as  we  have  the  power  of  placing 
the  instrument,  at  the  commencement,  in  the  track  along 
which  we  have  to  divide  throughout  the  whole  of  the 
incisions.  Again,  in  order  to  meet  one  of  the  difficulties 
in  the  operation  of  lithotomy,  that  of  cutting  into  the 
groove  of  the  staiF,  it  is  desu-able  that  the  staff  be 
brought  close  to  the  surface  of  the  perineum,  and  distinctly 
felt  by  the  finger  pressing  it  ;  and  in  order  to  facilitate 
the  easy  passage  of  the  knife  along  its  gi'oove  into  the 
bladder,  the  horizontal  or  last  position  of  the  instrument 
should  be  as  straight  as  possible.    The  straight  staff  of 

Mr.  Key,  however  successful  in 
his  hands,  has  this  defect,  that  it 
forms  no  guide,  and,  as  it  were, 
gives  no  support  to  the  first  inci- 
sion. It  is,  however,  very  efficient 
as  an  agent  of  directing  the  se- 
cond incision  into  the  bladder, 
when  its  groove  is  once  opened. 
The  projecting  convexity  of  the 
staff  should  be  distinctly  felt  on 
the  perineum  before  making  the 
first  incision.  This  is  impossible, 
either  in  the  case  of  the  com- 
mon staff,  or  in  that  adopted  by 
Mr.  Key.  The  curve  I  recom- 
mend has  another  advantage,  viz., 
that  it  elongates,  or  renders  tense 
the  perineum,  in  which  state  a 
cleaner  cut  is  made  through  it 
by  the  knife.  If  made  convex  in 
the  perineimi  and  straight  beyond 
the  cm-ve  to  the  point,  these  two 
important  indications  will  be  an- 
swered, viz.,  facility  of  exposm'e 
of  the  groove,  and  ease  in  the 
transmission  of  the  knife  into  the 
bladder. 

In  reference  to  the  gi-oove, 
it  should  be  as  large  and  as 
deep  as  possible,  consistent  with  the  strength  of  the 
instrument,   and   especially  so  in  that  portion  wJiich 
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projects  into  the  perineum,  and.  at  which  point  it  is  first 
exposed.  The  gi-oove  may  be  made  in  front  or  on  the 
side,  or  intennediately  between  the  two.  I  have  usually, 
with  Mr.  Liston,  prefeiTed  the  latter.  The  lateral  groove 
does  not  appear  to  me  to  answer  any  useful  purpose, 
and  is  certainly  not  so  readily  exposed,  and  the  front 
groove,  if  it  be  necessary  to  keep  the  staff  in  a  fixed 
position,  does  not  permit  of  its  entire  depth  being- 
employed  by  the  knife  in  cutting  along  it  into  the 
bladder.  The  gi-oove  should  terminate  at  about  the  dis- 
tance of  a  quarter  of  an  inch  from  the  extremity.  The 
handle  of  the  instrument  should  be  large  and  strong,  that 
it  may  be  firmly  grasped  by  the  assistant,  who  is  respon- 
sible for  its  entire  immobility,  until  desired  to  remove  it. 

The  mode  of  holding  the  staff  by  the  assistant  is  all  Mode  of 
important.  The  best  and  most  conveniently  formed  staff  staff  "'^ 
may  fail  in  its  office,  if  negligently  held,  and  abundant 
iuj  my  result  to  the  patient.  It  should  be  held  by  the 
right  hand  of  the  assistant,  or  rather  by  the  stronger 
extremity,  it  is  unimportant  whether  by  the  right  or 
left.  A  iiile  foiTQcrly  prevailed,  that  the  staff  should  be 
held  by  the  left  hand.  I  could  never  obtain  an  explana- 
tion of  the  necessity,  and  I  broke  the  rule  in  my  first 
operation.  The  staff  should  be  well  supported,  and  more 
than  supported,  it  should  be  raised  and  drawn  tmvards 
the  arch  of  the  j^idjes,  and  there  held  mitil  the  bladder  is 
opened.  If,  in  a  protracted  operation,  the  arm  of  the 
assistant  becomes  fatigued,  he  is  ajjt  to  let  the  staff 
gi-adually  sink  on  to  the  rectum  for  support  and  steadi- 
ness, for  the  position  is  an  irksome  one,  and  fatiguing  to 
the  muscles  of  the  arm  under  imtoward  circumstances, 
by  which  the  operation  is  prolonged.  If,  in  the  perform- 
ance of  the  operation  of  lithotomy,  the  rectiun  is 
wounded,  it  is  generally  the  fault  of  the  assistant,  not  of 
the  principal.  It  may  be  entirely  avoided  by  the  hori- 
zontal part  of  the  staff  being  made  straight,  and  by  the 
instrament  being  well  raised  against  the  arch  of  the 
pubes  by  the  assistant. 

The  cutting  instruments  employed  have  been  gi-eatly  icuifo. 
simplified  of  late  years,  and  so  far  improved. 

Objections  to  the  gorget  may  be  found  in  the  necessary  Objectiou.- 
change  of  instrument ;  secondly,  in  the  great  extent  of  its  gorge" 
cutting  edge  ;  and,  tliirdly,  in  the  force  required  to  carry 
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it  through  the  prostate  gland  into  the  bladder,  due  to 
the  imperfect  angle  at  which  its  cutting  edge  meets  the 
surface  to  be  divided  by  it.  The  evil  of  the  second 
objection  can  only  be  remedied  by  aggravating  that  which 
is  incidental  to  the  third. 

Long,  straight,  probe-pointed  knives  were  then  substi- 
tuted, and,  among  others,  was  one  long  employed  by 
surgeons,  and  recommended  by  Mr.  Thomas  BUzard. 
The  objections  to  this  modification  are,  first,  the  necessary 
change  of  instrument,  and,  second,  the  uncertain  extent 
to  which  the  prostate  may  be  divided,  and  regulated  by 
this  knife  with  difficulty. 

The  entire  oijeration  should  be  completed  with  one 
knife,  as  first  perfomied  by  Mr.  Aston  Key.  Any  strong 
scalpel  will  answer  this  purpose,  but  it  is  well  to  have 
the  back  of  the  knife  curved  a  little  downwards  at  the 
end,  in  order  to  prevent  the  point  of  the  instrument 
hitching  in  the  groove  while  passing  along  it,  and  the 
point  should  be  obtuse,  being  formed  by  the  back  and 
cutting  edges,  each  curving  to  meet  the  other.  There 
Kuife  blades  is  no  advantage  in  having  the  cutting  edge  of  its  usual 
alriiy'iong.  length.  In  the  ordinaiy  scalpel,  not  more  than  one-thh'd 
of  the  length  of  the  blade  is  often  used,  and  one  inch 
will  suffice  to  eft'ect  all  the  cutting  reqim-ed  of  the  litho- 
tomy knife.  When  of  considerable  length  it  is  a  clumsy 
instrument,  and  ill  adapted  to  the  hand  in  making  the 
first  incision.  The  handle  should  be  long  enough  to 
admit  of  the  point  being  carried  into  the  bladder,  while 
held  firmly  in  the  hand. 
Forceps.  The  lithotomy  forceps  should  be  adapted  to  the  size 
Unneces-  of  the  orgaus  operated  on.  I  have  myself  a  great  objec- 
saniy  heavy,  ^j^j^  ^j^g  pondcrous  instrument  in  common  use,  for 
the  same  reason  that  I  have  an  equal  objection  to  the 
force  occasionally  employed  in  dragging  a  stone  out  of 
the  bladder  through  an  ojiening  inadequate  to  its  trans- 
mission. It  is  difiicult  to  exhibit  delicacy  of  tact  with 
a  large  and  clmnsy  instrument,  the  very  character  of 
.  which  imconsciously  conveys  its  influence  to  the  hand 
that  wields  it.  Forceps  should  be  made  lighter  and 
thinner  than  those  now  in  use,  and  should  occupy  as 
little  of  the  wound,  in  addition  to  the  breadth  of  the 
stone,  as  possible.  They  are  more  tenacious  if  the 
blades  be  lined  with  kid  leather.    The  handles  should 
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resemble  the  entire  loojas  of  scissors.  When  one  end  is 
open,  formed  by  a  simj^le  curve  in  the  metal,  the  finger 
not  infrequently  escapes  from  the  loop,  and  the  instru- 
ment slips  from  the  hand.  Additional  security  in  the 
power  of  retention  of  the  stone  is  given  by  the  applica- 
tion of  a  ring  of  India  rubber,  connecting  the  two 
handles.  Two  or  three  varieties  in  the  size  of  the  forceps 
may  be  required  in  each  operation. 

An  injecting  syiinge,  and  a  short  gum  catheter  to  fit  Syi-inge, 
on  to  it,  is  requisite  in  every  operation  for  lithotomy,  be 
it  requii-ed  for  use  or  not,  and  is  employed  in  all  cases  in 
which  the  stone  is  broken,  to  wash  out  the  bladder.  To 
effect  this  object  an  elastic  bottle  is  a  very  bad  substitute. 
The  explusive  force  is  difficult  of  regulation,  from  the 
necessary  effort  required  to  effect  its  steady  and  con- 
tinuous pressure.  The  cuiTent  issuing  fi-om  it  is  irregular, 
and  often  internipted,  and  its  direction  is  always  regu- 
lated with  difficulty.  The  scoop  is  an  instrument  called 
into  rare  though  occasional  use.  It  may,  however,  be 
requfred  to  co-operate  with  the  index  finger  to  extract 
fragments  of  broken  stone. 

One  word  with  respect  to  the  means  employed  for  Position 
fixing  the  patient  in  the  requfred  position.  The  close  P"""^"*- 
apposition  of  the  palms  of  the  hands  to  the  feet,  is  a 
matter  rather  of  convenience  than  necessity  in  the  well 
performance  of  the  operation.  Generally  speaking,  there 
is  no  objection  to  it,  irksome  and  disagreeable  as  it  may 
be  to  the  patient.  But  in  old  age  I  protest  against  it, 
as  barbarous  and  inhuman.  I  once  heard  an  old  man 
say,  "  it  was  more  painful  than  the  operation,"  and  I  do 
not  see  why  straps  of  leather  should  not  be  fixed  aroimd 
the  wrists  and  the  feet,  which,  being  brought  together, 
might  be  adjusted  to  the  flexible  capabilities  of  the 
patient,  whether  m  mid-life  or  in  old  age.  The  o-arters 
are  more  frequently  apphed  inefficiently  than  well.  In 
a  protracted  operation  it  is  not  unusual  for  the  ex- 
tremities on  one  or  even  both  sides,  to  escape.  They 
should  be  rolled  smoothly  around  both  wrist  and  ankle 
and  deUberately  applied  by  each  person,  without  refer- 
ence to  the  proceeding  of  the  opposite  party.  The  failure 
in  the  application  is  occasionally  due  to  a  perhaps  uncon- 
scious sentiment  of  rivalry  between  the  two  assistants  ! 

Before  I  proceed  to  describe  the  operation  for  litho- 


668 


OPERATIVE  SURGERY. 


Anatomy  of 
lierineum. 


Division 
of  bulb. 


Artery  of 
bulb. 


Generally 
divided. 


tomy,  I  think  it  necesscary  to  make  a  few  remai-ks  on  the 
subject  of  the  structures  divided  by  the  knife. 

No  two  descriptions  can  more  entirely  differ  from  each 
other  than  that  of  the  anatomical,  and  that  of  the 
operating  theatre,  in  reference  to  the  operation  for  stone. 
By  the  non-practical  anatomist  we  are  told  to  make  a 
superficial  incision  of  certain  dimensions  through  the 
perineum,  to  avoid  the  bulb  of  the  spongy  body,  to  be- 
ware of  the  artery  of  the  bulb,  to  exercise  due  caution  that 
we  do  not  divide  the  pudendal  arteiy,  to  open  the 
urethra  behind  the  bulb,  wliich  is  requu-ed  to  be  pushed 
on  one  side  by  the  finger,  to  avoid  the  perineal  arteiy, 
to  cut  the  triangular  ligament,  m-ethra,  prostate  gland, 
<kc.,  i&c.  But  what  surgeon  permits  such  rules  to  occupy 
his  mind  from  the  moment  he  takes  the  knife  in  his 
hand  ?  The  operation  for  lithotomy  is  really  under  few 
restiictious  from  anatomy.  The  only  important  rule  con- 
sists in  not  extending  our  incisions  too  far  from  the 
mesial  line.  We  are  directed  not  to  divide  the  bulb. 
Why  not  divide  the  biilb  1  It  is  an  iinimportant  stnictm-e, 
and  may  be  cut  with  impunity.  The  bulb  was  always 
necessarily  divided  in  the  Marian  operation  of  dilatation. 
Yet  we  hear  nothing  of  heemorrhage.  We  are  told  to 
beware  of  the  artery  of  the  bulb.  Whence  this  caution  ? 
The  artery  of  the  bulb  is  scarcely  larger  than  a  digital 
arteiy,  which  we  rarely  tie  when  divided.  In  order  to 
avoid  these  two  objects,  we  are  directed  to  introduce  the 
finger  into  the  wound,  and  press  the  bulb  and  rectum  out 
of  the  line  of  division.  Who  ever  saw  the  finger  intro- 
duced into  the  wound  for  this  purpose,  or,  indeed,  who 
ever  had  a  passing  thought  of  either  the  bulb  or  its 
arteiy,  from  the  moment  of  his  first  incision  ?  My  ex- 
perience of  the  structm-es  divided  in  lithotomy  is  obtained 
from  many  dissections  of  these  parts,  after  operations  on 
both  the  living  and  the  dead,  and  the  result  is  this,  viz., 
that  the  bulb  is  always  more  or  less  divided  and  the 
arteiy  of  the  bulb  frequently,  and  the  perineal  artery 
rarely  escapes,  when  the  external  incision  is  more  tliau 
usually  long.  I  would  go  further,  and  say,  that  I  do 
not  see  how  it  is  more  than  possible  to  avoid  the  bulb. 
If  the  reader  will  recollect  how  entirely  the  membranous 
part  of  the  urethra  is  concealed  behind  it,  and  how  neces- 
sary, for  the  avoidance  of  the  bulb,  would  be  either  a 
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-;eiT  circuitous  route  taken  to  the  prostate,  or  else  au 
external  incision  made  considerably  further  from  the 
mesial  line  than  the  directions  require,  I  think  he  will 


agree  with  me  that  the  only  mode  in  which  the  given 
instructions  for  the  direction  of  the  line  of  operation  can 
be  obeyed  is  by  cutting  straight  backwards  through  the 
side  of  the  bulb. 

The  practical  surgeon  of  experience  has  another  advan-  Limited 
tage  over  the  unpractical  anatomist,  in  his  better  know-  prostate, 
ledge  of  the  kind  and  extent  of  the  incision  of  the 
prostate  gland,  and  of  all  the  rules  connected  with  the 
subject  of  lithotomy,  if  there  be  one  more  important 
than  another,  it  is  that  which  guides  us  in  our  division 
of  this  organ.  Upon  the  extent  of  this  division  the 
question  of  dauger  may  be  said  to  rest,  the  safety  of  the 
operation  being  almost  in  a  ratio  with  the  limited  extent 
of  the  incision  into  it.  Such  were  the  grounds  of  success 
attending  the  Marian  operation  of  dilatation  of  the  j^ro- 
static  portion  of  the  canal,  as  well  as  that  of  the  late 
Mr.  Martineau  of  Norwich.  This  opinion  was  adopted 
by  Sir  Astley  Cooper,  and  is  adopted  and  advocated  by 


The  above  sketcli  is  takeu  from  a  preparation  i:i  the  Museum  of  St. 
Bartholomew's  Hospital. 
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Sir  Benjamin  Brodie ;  by  Mr.  Green,  one  of  the  most 
successful  lithotomists  in  England,  and  by  many  other 
eminent  men.  By  all  these  authoiities  we  are  told  that 
a  large  division  of  the  prostate  gland  enhances  the  danger 
of  the  operation,  by  increasing  the  liabihty  to  infiltration 
of  urine  into  the  pelvis.  A  sufficiently  large  incision  is 
made  into  the  prostate  gland,  if  it  admit  the  passage  of 
the  fore-finger  through  it  into  the  bladder.  But  as  this 
opening  is  insufficient  for  the  passage  of  the  stone,  it 
must  be  dilated  by  the  finger,  and  by  the  forceps.  The 
gland  is  said  to  be  extensible  in  its  stmcture,  and  the 
opening  through  it  certainly  admits  of  considerable  dila- 
tation. Hence  the  evil  of  cutting  knives  and  gorgets, 
which  are  uncertain  in  the  extent  of  then-  incision.  It 
compiefed  then  a  golden  rule  in  lithotomy,  to  extend  the  incision 
bydiiata-  A'cry  partially  through  the  prostate  gland,  and  to  com- 
plete  the  opening  by  dilatation. 

As  a  preliminaay  measm-e,  it  is  essentially  necessaiy 
that  the  rectum  be  free  from  contents  at  the  time  of 
operating.  This  may  be  effected  by  a  small  dose  of 
castor-oil,  given  early  on  the  morning  of  the  operation ; 
and  by  enemata,  if  necessary,  administered  immediately 
before  it. 

Operation. — Before  the  patient  is  brought  into  the 
operating-room,  I  conclude  that  some  idea  of  the  size  and 
composition  of  the  stone  has  been  formed,  by  which  we 
may  in  some  measm'e  regulate  the  extent  of  the  first 
incision;  that  the  patient's  stomach  be  free  from  solid 
food  ;  that  the  rectum  has  been  cleared  of  its  contents 
without  purgation ;  and  that,  if  necessaay,  the  perineum 
has  been  shaved.  An  efficient  and  suitable  table  and  a 
good  light  obtained,  the  immediate  preliminaries  to  the 
Injection  operation  may  be  commenced,  by  the  introduction  of  a 
of  bladder,  catheter,  through  which  about  four  ounces  of  water 
should  be  injected  with  a  syringe,  if  it  appear  on  inquu-y 
that  the  bladder  be  empty.  If  two  or  three  hours  have 
elapsed  since  the  patient  has  passed  water,  this  pro- 
ceeding may  be  dispensed  with.  The  staff  is  introduced 
in  the  semi-recumbent  position,  and  is  employed  as  a 
sound  to  detect  the  stone.  When  felt,  the  hands  and  feet 
of  tlie  patient  are  to  be  bound  together  by  the  garters, 
on  the  conditions  previously  giveu.  The  operator  takes 
his  seat  in  front ;  adjusts  the  staff,  the  handle  of  wliich 
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he  inclines  somewhat  over  to  the  patient's  right  groin, 
thereby  directing  the  groove  towards  the  side  on  which 
he  operates,  unless  the  groove  in  the  staff  be  lateral. 
The  knees  are  to  be  separated  by  two  persons,  one  of 
whom  shoidd  support  the  scrotum,  if  pendulous.  Before 
commencing  his  first  incision,  the  surgeon  presses  his 
finger  on  to  the  perineum,  to  render  himself  quite  clear 
as  to  the  exact  degi-ee  of  projection  of  the  staff,  and  its 
position. 

The  first  incision  shoiild  be  commenced  one  inch  and  First  iuci- 
a  quarter  above  the  orifice  of  the  anus,  in  the  fuU-grown  ' 
adult ;  thi-ee-quarters  of  an  inch  in  a  child,  either  in  the 
mesial  hue,  or  about  one-eighth  of  an  inch  to  its  left 
side.  At  this  point  the  knife  is  introduced,  and  pushed 
straight  backwards  at  once  into  the  groove  of  the  staff. 
Having  reached  the  gi-oove,  the  incision  is  then  canied 
obliquely  downwards,  slowly  and  deliberately,  between 
the  tuber  ischii  and  anus,  but  nearer  to  the  former,  to 
the  extent  of  about  two  inches  in  the  adult,  but  pro- 
portioned to  the  probable  size  of  the  stone,  diminishing 
in  depth  as  we  recede  from  the  mesial  line.  The  lower 
part  of  this  incision  exposes  the  deep  fat  of  the  ischio- 
rectal fossa.  The  fore-finger  of  the  left  hand  is  imme- 
diately introduced  into  the  wound,  at  its  upper  angle,  to 
feel  for  the  gi'oove. 

If  the  lu'ethra  be  opened,  the  finger-nail  shoidd  guide  Groove 
the  knife  at  once  into  it.  If  the  opening  be  not  com-  "'■"'P"'"'''^- 
pleted,  the  nail  should  be  pressed  firmly  on  the  gi-oove, 
and  an  incision  made  into  it  upon  the  nail.  This  incision 
is  effected  more  readily  by  tiu-ning  the  edge  of  the  knife 
upwai'ds,  and  cutting  into  the  gi-oove  from  below.  When 
the  gi'oove  is  distinctly  bared  to  the  extent  of  some  three 
or  four  lines  in  length,  the  point  of  the  knife  is  to  be 
placed  in  it,  the  contact  of  the  two  metallic  sm-faces  is 
too  palpable  to  render  it  necessary  for  the  operator  to 
raise  his  head,  with  a  view  to  compare  sensations  with 
the  assistant  holding  the  staflT.  The  knife  should  then 
by  the  gradual  movements  of  the  fingers,  be  advanced 
from  the  hand,  at  least  three  inches  in  length  ;  cai-e  bcino- 
taken  that  during  this  change  of  the  relations  of  the  two, 
the  point  docs  not  slip  from  the  gi-oove.  If  everything 
has  hitherto  gone  on  smoothly  and  the  surgeon  lias 
entire  confidence  in  his  assistant,  he  may  pass  the  knife 
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stafif  taken  oiiwai'ds  at  oiice  into  the  bladder.  I,  with  some  others, 
by  operator.  ^^^^  preferable  at  this  stage  to  take  the  handle  of  the 
staff  in  the  left  hand,  while  making  this  important  divi- 
sion. We  may  thus  avail  ourselves  of  the  natural  har- 
mony of  action,  always  existing  between  the  two  hands 
of  the  same  person.  In  passing  the  knife  onwards  along 
the  groove,  it  is  to  be  directed  forwards,  with  the  handle 
slightly  depressed,  and  may  be  held  either  in  the  first 
position,  viz.,  that  of  a  pencil,  or  may  be  grasped  by  the 
fingers  while  resting  on  the  palm.    The  point  should 


be  urged  on  till  it  reach  the  end  of  the  groove  of  the 
staff  in  the  bladder.    Throughout  this  incision  the  back 
of  the  blade  should  exercise  some  pressure  against  the 
groove,  which  will  render  the  escape  of  the  knife  from 
it  more  difficult.    The  fore-finger,  in  constant  requisition, 
quickly  follows  the  Icuife,  through  the  opening  made  into 
the  bladder,  which  is  succeeded  by  a  gush  of  urine.  If 
the  opening  in  the  bladder  be  sufficient  to  admit  the 
fore-finger  with  case,  the  forceps  may  be  introduced. 
Size  of  open-     If  the  Opening  be  small,  and  yet  not  too  small  to 
'roitati""    require  enlargement  by  the  knife,  the  staff  should  remain, 
^"^"^  '  '      and  the  finger  bo  employed  for  a  few  seconds  in  dilatnig 
the  opening  through  the  prostate.    The  forceps  may  then 
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be  introduced,  waimed  and  oiled,  along  the  staff,  but 
guided  by  the  left  index  finger.  When  the  forceps  has 
entered  the  bladder,  the  staff  may  be  withdrawn  by  the 
assistant.  The  forceps,  on  entering  the  bladder,  is  not 
to  be  opened,  but  should  be  employed  as  a  sound,  and 
moved  gently  about  to  find  the  stone,  and  having  come 
into  contact  with  it,  then  the  blades  may  be  expanded 
upon  it,  and  the  stone  seized.  In  the  endeavour  to  ex- 
tract it,  some  force  and  some  tact  are  requh-ed.  It  is 
very  natm-al  for  a  young  operator,  in  the  triumph  of  a 
moment  which  shall  complete  a  hitherto  well-executed 
operation,  and  who  is  conscious  that  his  seconds,  perhaps 
his  minutes,  are  mmibered  by  some  friendly  bystander 
indulging  in  the  vicious  practice  of  counting  the  time 
by  his  stop-watch,  or  himself  betraying  the  yet  more 
culpable  folly  of  admitting  its  influence  on  his  actions, 
to  di-aw  his  operation  to  a  close,  by  the  injudicious 
employment  of  unwan-antable  force. 

This  force,  whatever  its  degree,  shoiild  be  exerted  in  Line  of 
such  a  direction  as  to  avoid  the  chief  obstacle,  namely, 
the  bone.  For  this  pui'pose  the  line  of  traction  should 
be  made  obliquely  downwards  \vpon  the  rectum,  inclining 
the  stone  towards  the  more  dilated  opening,  formed  by 
the  expanded  rami  of  the  ischia.  By  drawing  straight 
outwards,  the  progi'ess  of  the  stone  is  ai-rested  by  the 
contracted  opening  foiTaed  by  the  bones  converging  to- 
wards the  arch  of  the  pubes. 

This  should  be  avoided.  If  a  considerable  and  per- 
sistent effort  be  made  without  success,  the  forceps  should 
be  tm-ned  to  find,  if  possible,  a  more  suitable  axis  for 
its  passage.  The  effort  should  be  slowly  and  steadily 
made,  in  the  assm-ance  that  the  wedge-shaped  surface 
presented  by  the  forceps  will  eventually  succeed.  Not 
that  I  would  counsel  the  continued  application  of  Force  iu 
force :  if  the  opening  be  too  i  small,  if  some  minutes 
have  elapsed,  it  is  better  to  dilate  the  woimd  to  the 
extent  of  some  two  or  three  lines.  If  this  dilatation 
be  rendered  necessary  by  the  smallness  of  the  opening, 
the  incision  should  be  made  in  the  direction  of  the 
former  line  of  division ;  if  in  consequence  of  the  ummial  Second 
size  of  the  stone,  far  better  to  divide  the  opposite  lobe  f^tZ°^ 
of  the  prostate,  through  which  a  large  addition  may  be 
made  to  the  size  of  the  opening,  without  the  risk  of  evil 
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resulting  from  the  division  of  the  gland  close  upon  its 
lateral  surface. 

'When  the  stone  is  removed,  it  should  be  examined, 
with  a  view  to  deteimine  whether  it  be  entire  or  soli- 
tary. If  fragments  be  left  behind,  either  in  the  bladder 
or  in  the  wound,  too  minute  to  be  caught  in  the  forceps, 
the  bladder  should  be  washed  out  by  the  sp'inge.  The 
largest-sized  elastic  bougie  being  introduced  fah'ly  within 
the  cavity  of  the  organ,  an  eight-ounce  syringe  may  be 
emptied  once  or  twice,  with  force,  into  it.  Dmnng  this 
operation  it  will  facihtate  the  escape  of  the  loose  frag- 
ments if  the  trunk  of  the  person  be  raised  as  upright 
as  possible.  The  garters  should  be  removed  at  the  eai'hest 
moment  practicable. 

The  quantity  of  blood  lost  in  an  oj^eration  for  lithotomy 
varies  a  good  deal  in  different  subjects.  It  may  be  com- 
paratively large  or  small.  The  chief  flow  of  blood  foUows 
the  first  stage  of  the  operation,  and  is  produced  fi'om  the 
venous  system  of  the  region.  The  only  arteries  worthy 
of  mention  which  are  liable  to  be  divided,  are  the  arteiy 
of  the  bulb  and  the  perinseal,  both  of  wliich  conjointly 
could  not  produce  the  quantity  lost.  This  bleeding  is 
not  in  the  least  degree  alarming,  and  may  be  permitted 
to  flow  for  any  moderate  length  of  time.  The  ai-terial 
bleeding  is  from  the  arteiy  of  the  bulb,  and  in  rare  cases, 
is  veiy  protracted,  continuing  for  an  hour  or  more  to 
trickle  from  the  wound.  No  attempt  need  be  made  to 
plug  or  otherwise  stop  it,  unless  the  bleeding  affects  the 
general  circulation. 

The  trunk  of  the  pudendal  ai-tery  is  in  no  danger  in 
the  operation  of  lithotomy  imder  the  circmnstances  of 
its  ordinary  com'se.  We  may  almost  affii-m  that  it  is 
impossible  to  divide  it.  It  could  only  be  divided  on  the 
dead  subject,  by  scooping  the  knife  round  M'ith  a  long 
sweep,  within  the  left  ramus  of  the  ischiiun,  where  it 
lies  three-quarters  of  an  inch  from  the  margin  of  the 
bone.  In  some  cases,  the  ai'teiy  pm-sues  an  u-regidar 
coru'se,  but  rare  is  the  combination  of  irregidar  distri- 
bution of  this  vessel  with  lithotomy.  In  my  own  inter- 
course with  the  dissecting  room,  of  thirty  yeai-s,  I  have 
not  witnessed  more  than  half  a  dozen  examples  of  it. 

Looking  to  the  large  size  of  tlie  veins  that  occasionally 
present  themselves  in  the  ueighbom-hood  of  the  prostate 
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gland,  as  observed  on  dissection,  some  considerable  bleed- 
ing might  be  expected  in  this  operation,  from  their 
partial  division.  I  camiot  say  that  I  am  famihar  with 
the  fact  of  then-  liability,  however,  to  become  varicose,  to 
which  condition  their  disposition  to  bleed  has  been  occa- 
sionally referred.  Should  the  bleeding  continue  injui-i- 
ously,  the  patient  may  be  brought  to  an  open  window,  or 
remaining  in  bed,  the  pelvis,  divested  of  clothing,  should 
be  raised  on  a  pillow,  and  a  cold  cloth  occasionally  applied 
over  the  perinterun.  The  only  treatment  adopted  for  the 
wound,  is  that  of  applying  a  handkerchief  round  the 
thighs,  to  prevent  then-  being  separated. 

On  being  returned  to  bed,  the  patient  is  usually  placed 
on  his  back.  Better,  perhaps,  to  place  him  on  the  left 
side,  to  facihtate  the  gravitation  of  urine,  passing  through 
the  wound.  At  this  time,  unless  the  operation  has  been 
much  prolonged,  and  the  bleeding,  from  accidental  cLr- 
ciunstances,  has  been  unusually  great,  he  is  not  much 
exhausted,  and  if  the  incision  through  the  prostate  has 
been  of  moderate  length,  the  prognosis  will  be  highly 
favourable.  The  chief  treatment,  and  that  is  almost  nega-  After  trcat- 
tive,  consists  in  preventing  the  wound  becoming  clogged 
with  coagula.  If  local  pain  or  any  sense  of  distension 
follow,  the  woimd  should  be  examined,  and  either  a  large- 
sized  elastic  catheter,  or  the  finger,  well  greased,  should 
be  carefully  passed  into  the  bladder. 

With  respect  to  inflammation,  whether  of  the  bladder 
itself  or  of  the  peritoneum,  I  would  venture  to  caution 
the  young  practitioner  against  too  gi-eat  apprehension  of 
its  probable  occurrence,  and  also  against  the  error  of 
mistaking  a  sense  of  general  tmeasiness,  or  even  of  tender- 
ness of  the  abdomen,  consequent  on  many,  perhaps  on 
most,  operations  of  lithotomy,  for  the  signs  of  true  in- 
flammation ;  and  in  the  |  occurrence  of  positive  inflamma- 
tion, to  rely  rather  on  the  influence  of  mercury,  conjointly 
with  moderate  depletion,  than  on  the  repeated  application 
of  leeches  to  the  abdomen,  and  general  venaesection. 

The  only  important  modification  of  the  operation  Enlarged 
which  I  shall  allude  to,  is  that  in  which  it  is  complicated 
with  enlarged  prostate  gland.  The  fact  of  this  enlarge- 
ment must  have  become  known  prior  to  the  operation. 
It  will  be  suspected  on  the  introduction  of  the  requisite 
instruments  into  the  bladder,  and  confirmed  by  examina- 
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tion  by  the  rectum ;  moreover,  the  patient  will  be 
advanced  in  years.  The  existence  of  the  ordinaiy  enlarge- 
ment of  the  gland,  even  though  great,  does  not  admit 
of  any  substitute  for  the  lateral  operation,  however  posi- 
tively it  may  increase  the  difficidty  of  its  execution, 
unless,  indeed,  the  organ  is  so  \inusually  large  in  all 
directions  as  to  preclude  the  introduction  of  the  staff 
thi'ough  the  urethra,  when  wo  have  no  alternative  but 
the  high  operation,  or  that  performed  above  the  pubes. 

In  cases  of  ordinary  enlargement,  the  staff  shoidd  be 
curved  upwai-ds,  between  the  perineimi  and  bladder,  or 
for  the  last  two  or  three  inches.  The  knife  employed 
should  be  somewhat  larger  than  usual,  and  the  division 
of  the  gland  more  extensively  made  ;  still  relying,  how- 
ever, rather  on  the  finger,  if  sufficiently  long  to  reach 
the  cavity  of  the  bladder,  and  on  the  dilating  influence 
of  the  forceps,  to  foi-m  an  opening  of  sufficient  size  to 
admit  the  passage  of  the  stone.  But  the  staff  should  not 
be  withdrawn  from  the  bladder,  until  this  opening  is 
effectually  made.  The  opei'ation  requires  time  for  its 
Operation  completion.  It  should  be  executed  with  unusual  delibe- 
to  bo  deli-  ration,  under  the  influence  of  chloroform.  The  result  of 
performed.  T^J  obsci'vatiou  of  such  cases,  whether  under  my  own 
hand,  or  that  of  others,  has  been  favourable  to  recovery. 
I  have  never  known  a  case  prove  fatal  from  this  cause, 
and  I  have  witnessed  more  than  one  example  in  which, 
after  recovery,  the  symptoms  of  enlai'ged  prostate  have 
entirely  subsided. 

With  respect  to  the  high  operation  for  lithotomy,  I 
have  neither  performed  nor  witnessed  it,  and  I  must  refer 
the  reader  to  other  more  competent  authorities  for  in- 
formation. 
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CHAPTER  XXVI. 

ON  THE  OPERATION  FOR  PUNCTURE  OF  THE  INTESTINE 
IN  CONSTIPATION,  AND  FOR  IMPERFORATE  ANUS  IN 
INFANTS. 

Cases  of  constipation  that  I'esist  the  influence  of 
ordinary  treatment  by  means  of  purgatives,  enemata,  &c., 
are  often  dependent  on  mechanical  obstruction  in  some 
part  of  the  alimentaiy  tube. 

Such  obstruction  may  be  dependent  on  various  causes.  Causes. 
Fu'st,  on  strangulated  hernia ;  secondly,  on  intvis-suscep- 
tion  of  the  intestine  ;  thirdly,  on  the  occuiTence  of  an 
abnoi-mal  twist  of  the  bowel ;  fom-thly,  on  the  fonnation 
of  a  bridle  of  lymph,  the  pressure  of  which  may  insulate 
the  contents  of  a  portion  of  intestine  ;  fifthly,  on  the  exter- 
nal pressure  of  malignant  tirmours  ;  sixthly,  on  strictm'e  ; 
and,  seventhly,  on  a  condition  of  intestine  allied  to  either 
spasm  or  paralysis.  Of  such  causes,  the  first  and  three 
last  involve  disease  of  both  the  large  and  small  intestine  ; 
the  three  remaining  are  limited  to  the  small  intestine 
only.  When  the  disease  is  seated  in  the  smaU  intestine, 
whether  jejunum  or  ilium,  the  symptoms  are  more  acute 
and  more  rapid  in  then*  consummation,  consequent  on 
their  higher  degree  of  vitality  than  that  of  the  large 
intestine. 

Of  the  causes  above  alluded  to,  hernia  and  strictui'e 
are  by  far  the  most  general,  and  on  such  a  case  present- 
ing itself  for  treatment,  no  sooner  does  the  suspicion  of 
its  nature  occur  to  the  mind  of  the  medical  attendant, 
than  it  becomes  his  duty  to  examine  the  regions  in  which 
hernia,  whether  inguinal,  femoral,  or  umbiUcal,  ordinarily 
occurs.  If  the  examination,  when  fully  made,  prove 
*  inef&cient,  the  inquiry  should  be  continued  in  reference 
to  other  causes ;  and  of  these  strictm-e  is  by  far  the  most 
frequent. 

i     The  evidence  pointmg  to  such  form  of  obstruction  is  Sympt 
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generally  obtained,  first,  from  the  absence  of  primaiy 
inflammation  of  either  the  intestine  or  the  peritoneum, 
of  which  constipation  is  a  symptom ;  secondly,  fi-om  the 
gradual  advance  of  the  constipation,  which  may  have 
existed  in  a  greater  or  less  degi-ee  for  many  months; 
thirdly,  from  the  absence  of  considerable  pain  on  pressiu-e  ; 
and,  fom-tlily,  from  the  consciousness  on  the  part  of  the 
patient  of  his  inability  to  act  on  the  lower  part  of  the 
rectum  by  the  agency  of  the  abdominal  muscles.  As  the 
symtoms  advance,  the  stomach  rejects  food,  the  intes- 
tines become  distended  with  flatus,  and  the  bowels  writhe 
in  a  painful,  but  unsuccessfid,  effort  to  force  the  passage. 
These  efforts  become  less  fi-equent  and  less  powerful,  till 
the  patient  dies  exhausted. 

Such  is  the  general  histoiy  of  cases  of  mechanical 
obstruction   to   the   alimentaiy  canal  from  stiictm-e, 
proving  fatal  to  life, 
stricture        Strictm-e  of  the  bowel  is  more  frequently  seated  in  the 

more  com-    ,  ,        •     ,i  n  ■   ,     ,•  i  • 

mon  in       lai'ge  than  m  the  small  mtestme,  and  occupies  the  rectiun 
thie^         more  commonly  than  any  other  pai't  of  the  canal.  The 
presence  of  the  disease  when  in  the  sigmoid  flexure  of  the 
colon,  may  be  occasionally  felt  by  pressure  on  the  pa- 
rietes  over  the  left  ihac  region.     But  evidence  of  its 
nature  must  be  obtained  from  every  productive  som'ce. 
If  the  patient  be  advancing  in  life,  if  constipation  has 
been,  perhaps  for  months,  even  for  one,  two,  or  more 
years,  an  attendant  evil,  and  the  obstruction  gi-adual, 
yielding  only  to  the  daily  influence  of  powerful  aperients, 
or  to  enemata,  if  there  exist  no  evidence   of  recent 
inflammation,  no   local   pain,  we   may  generally  infer 
correctly  that  the  large  intestine  is  the  seat  of  strictm-e 
within  the  g-ut,  or   of  pressure  without,  of  scin-hous 
character.    This  is  not  the  product  of  recent  disease,  of 
contraction  of  the  canal,  fi'om  common  tliickeniug,  the 
result  of  inflammation,  but  from  deposition  of  cancerous 
matter  in  the  submucous  tissue  of  the  intestine,  involving 
the  enth-e  structure  of  the  bowel  ;  and  it  is  often  in  such 
a  case  that  the  opinion  of  the  surgeon  may  be  required, 
to  determine  on  the  feasibility  of  opening  the  intestine 
above  the  strictm-e,  and  to  fonn  an  ai'tificial  anus.  The 
progress  of  this  disease  is  sometimes  remarkably  slow. 
I  attended  a  gentleman  in  the  yeai-  1856,  from  whom 
I  obtained  conclusive  evidence  that  tlie  disease  had 
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existed  for  eighteen  yeai'S.    I  knew  another  example  in 
which  its  origin  might  be  traced  back  to  seven  years. 

The  desu-e  to  preserve  a  human  hfe  is  undoubtedly  a  Motives 
I  veiy  powerful  motive  in  favour  of  an  operation,  and  if  life  interfcr-^ 
could  be  preseiwed  by  such  means,  it  is  the  duty  of  the  ence. 
surgeon  to  undertake  it  at  any  cost  to  himself;  but  we 
must  distinguish  between  the  consequences  of  an  opera- 
tion that  will  prolong,  and  an  operation  that  will  preserve 
life  ;  in  other  words,  that  will  effect  an  absolute  recovery. 
The  intestine  cannot  be  punctm-ed  without  danger  to  the 
hfe  of  the  patient,  from  the  consequences  of  the  operation 
itseE  The  mere  act  of  punctm-ing  the  bowel  entails, 
perhaps,  no  extreme  danger  to  life ;  but  it  must  be 
recollected,  that  before  resorting  to  this  anceps  remedium, 
the  patient  is  necessarily  reduced  in  strength,  by  the  long- 
subversion  of  the  abdominal  functions,  by  the  loss  of  food, 
and  by  the  agency  of  remedies  employed  dming  many 
days  for  the  pui-pose  of  forcing  a  passage,  both  cathartic 
and  counter-irritant.  If  the  operation  of  puncture  be 
proposed  with  a  view  to  preseiTg  life,  it  must  be  recol- 
lected that,  in  opening  the  intestine,  we  leave  untouched 
a  malignant  disease  tha,t  will  increase,  and  probably  ere 
long  destroy  the  life  that  has  been  temporarily  only 
extended.  To  leave  behind  such  a  disease  on  the  back 
of  a  large  and  serious  operation,  is  not  very  consistent 
with  scientific  surgeiy,  and  certainly  cannot  be  recom- 
mended, especially  when  we  consider  the  discouragement 
given  to  the  cause  of  operative  siu'geiy,  by  the  occurrence 
of  a  fatal  result,  and  the  loss  of  confidence  entailed  on 
those  who  are  shaken  in  resolution  from  submitting  to  an 
operation  which  may  present  a  far  better  prospect  of 
success.  If  the  punctui-e  be  proposed  with  a  view  to 
take  the  chance  of  prolonging  life  for  an  micertain  tenn, 
which,  under  circumstances,  may  be  of  especial  value  ; 
if  the  case  be  clearly  and  honestly  stated  to  the  patient 
or  the  friends,  as  one  likely,  in  all  human  probability, 
to  become  fatal  within  a  given  time,  say  one  or  two 
weeks,  or  a  month  or  two  months,  for  the  dm-ation  is 
quite  uncertain,  then,  and  then  alone,  the  operation  is 
waiTantable. 

It  is  important  that  the  surgeon  satisfy  himself  of  the  Disease  to 
nature  of  the  disease,  if  practicable  ;  but  this  knowledge  tainedTf 
can  only  be  obtained  with  any  approach  to  certainty,  when  possible. 
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the  disease  is  situated  within  reach  of  either  the  eye 
or  the  hand.  A  great  effort  should  be  made  to  effect 
this  object ;  and  when  seated  in  the  lower  pai-t  of  the 
rectum,  by  far  the  most  frequent  situation,  its  presence 
may  be  detected  by  examination.  "V^Tien  the  finger,  well 
greased  for  the  pm-pose,  is  introduced  into  the  intestine, 
we  observe  the  presence  of  a  more  or  less  capacious  sac 
formed  by  the  dilated  bowel,  immediately  within  the 
sphincter.  In  cases  of  many  years'  standing,  this  pouch 
is  veiy  large,  and  will  pennit  the  finger  to  be  tm-ned 
round  in  all  directions,  without  being  brought  into  con- 
tact with  the  walls.  When  the  finger  is  dii-ected  back- 
wards towards  the  coccyx,  we  find  more  or  less  high,  for 
it  is  generally  within  reach  of  the  finger,  a  hard  swelling 
situated  in  the  textm-e  of  the  bowel,  and  from  which  is 
felt  a  projecting  nipple-like  process,  depressed  in  the 
centre  to  a  size  that  would  barely  admit  the  point  of 
the  little  finger.  This  is  the  nearly  occluded  orifice  of 
the  bowel.  If  the  disease  assume  this  character,  we  may 
at  once  abandon  the  hope  of  benefit  fi-om  an  operation 
undertaken  for  any  other  purpose  than  that  which  con- 
templates a  possible  and  temporary  extension  of  the  term 
of  life. 

When  war-  Such  an  attempt  may  become  wan-antable  for  vai'ious 
rantabie.  pm'poses,  such  as  the  distant  absence  of  a  relative  or 
friend,  in  an  intei'view  with  whom  something  more  than 
affectionate  interest  is  involved  ;  for  how  much  of  the 
futm-e  happiness  of  a  sui-viving  individual  may  not  depend 
upon  the  confidential  communication  made  on  a  bed  of 
death  1  or  again,  the  distribution  of  property  may  be 
involved  to  a  large  extent,  which  may  be  diverted  from 
its  legitimate  channel,  or  may  be  acquired,  shoidd  the 
patient  sm-vive  to  a  future  day  beyond  which  an  opera- 
tion might  in  all  probability  cany  him.  If  life,  under 
such  circumstances,  is  desired  by  the  patient  and  his 
siu-rounding  family  or  friends,  I  do  not  think  a  surgeon 
should  hesitate  in  refusing  the  benefit  of  his  co-operation, 
whether  the  motive  be  founded  on  moral  feeling  and 
affection,  as  in  the  case  of  absent  relatives,  or  on  the 
icindof  question  of  property.  With  respect  to  the  operation 
operation,    j^^^j^^  ^^^^  ^^.^j.  q^^ggtioj^  relates  to  the  locality,  and  here 

it  would  appear  desirable  that  that  region  shoiUd  be 
selected  in  which  the  intestine  is  most  readily  punctured. 
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Other  considerations,  however,  occui*  to  inteimpt  a  hasty 
decision  on  this  head.  The  intestine  may  be  exposed  in  Lumbar 
the  left  kimbar  region,  as  in  the  operation  for  tying  the 
common  Uiac  artery ;  and  looking  to  the  future  comfort 
of  the  patient,  and  the  nature  and  office  of  the  opening 
about  to  be  made,  this  region  has  advantages  possessed 
by  no  other  attainable  one.  But  it  must  be  recollected, 
that  the  colon  in  this  situation  lies  at  a  distance  from  the 
surface,  and  that  a  puncture  into  it  could  not  be  made  in 
safety  without  careful  and  prolonged  dissection,  and  that 
a  tube  so  introduced  must  be  necessarily  retained  along  a 
deep  and  suppurating  wound,  whereas  an  opening  in  front 
is  made  thi-ough  thin  parietes  and  into  a  distended  bowel, 
the  outlines  of  which  are  apparent  to  the  eye.  I  think 
we  ought  to  lay  aside  all  considerations  of  future  comfort 
for  the  sake  of  the  important  question  of  temporary 
safety.  If  the  disease  be  uncertain  in  its  nature,  and 
present  a  reasonable  prospect  of  ultimate  recovery,  that 
situation  shoxild  be  preferred  which  offers  less  objection 
on  the  gi-ound  of  comfort  and  cleanliness  ;  but  in  the 
example  above  given,  eveiy  other  consideration  should  be 
sacrificed  to  safety,  and  I  conceive  that  there  can  be  no 
doubt  raised  as  to  which  locality  the  preference  should  be 
given.  It  is  tnie  that  the  front  sm-face  of  the  body  is 
more  highly  organised,  and  that  operations  on  the  back 
are  less  serious  in  their  consequences  ;  but  this  is  not  a 
question  involving  parietes  without,  but  organs  within ; 
and  if  the  intestine  has  to  be  opened  with  a  view  to 
form  an  artificial  anus,  I  conceive  that  the  lower  the 
pimcture  be  made  the  better,  not  merely  with  regard  to 
the  length  of  the  remaining  tube,  but  with  that  of  the 
vitality  of  the  intestine  itself 

As  regards  the  mode  of  puncture,  if  made  through  the  Mode  of 
anterior  wall,  that  point  should  be  selected  which  indi-  interior^" 
cates  the  greatest  degree  of  prominence  of  the  bowel,  oporatkTn. 
which  in  such  cases  is  always  both  dilated  and  thickened 
by  its  long  expulsive  effi^rt.     The  ear  and  the  stetho- 
scope should  be  brought  into  requisition,  and  the  outlmc 
of  the  bowel  well  ascertained  by  percussion.    The  integu- 
ments may  be  divided  to  the  length  of  an  inch  or  more, 
and  the  abdominal  muscles  cut  asunder  to  the  extent  of 
the  outer  wound.     A  large  cui-ved  chain  trocar  in  a 
canula,  with  the  point  directed  upwards  along  the  tube, 


682 


OPERATIVE  SURGERY. 


should  be  introduced  quickly  iuto  the  bowel,  and  the 
camda  retained  during  the  escape  of  the  contents,  and, 
indeed,  so  long  as  local  distiu-bauce  does  not  ensue.  The 
canula  shoiild  be  of  such  length  as  to  prevent  its  escape 
from  the  bowel,  as  the  contents  flow  off,  and  the  gut 
contracts  in  diameter. 

In  the  operation  on  the  intestine  in  the  lumbar  region 
(Amussat's),  the  external  incision  shoiddbe  made  from  the 
point  of  the  last  rib  downwai'ds,  towards  the  crista  ilii, 
the  muscles  should  be  divided  to  a  less  extent,  ^nd  the 
bowel  punctm-ed  Avith  a  long  straight  trocar,  the  canula  of 
which  should  be  retained  on  the  same  terms  as  in  the 
operation  in  front.  The  necessarily  gi-eater  extent,  both 
on  the  siu&ce  and  in  depth,  of  tliis  operation,  is  the 
chief  element  among  the  objections  to  its.performauce. 


ON  IMPERFORATE  ANUS. 

Examples  of  infants  bom  with  imperforate  anus  ai'e 
not  uncommon.  The  presence  of  this  defect  of  healthy 
development  is  not  observed  until,  after  the  expiration  of 
many  hours,  the  attention  of  the  nurse  or  motlier  is  at- 
tracted to  the  absence  of  meconium.  It  may  be,  attribut- 
able to  the  want  of  ordinary  care  and  obsei-vation  on  the 
part  of  the  nurse,  that  three  or  four  days  (I  have  known  a 
yet  longer  period)  have  elapsed  before  the  discovery  is 
made,  that  the  orifice  of  the  bowel  is  closed,  and  the 
escape  of  its  contents  rendered  impossible.  At  sucli  a 
period  from  birth,  the  abdomen  of  the  infant  becomes 
distended  and  prominent,  and  the  rejDeated  efforts  to 
expel  its  contents  occasion  more  or  less  evidence  of 
exhaustion.  Under  ordinary  cu'cum  stances,  one  or  even 
two  days  elapse  before  the  condition  of  the  child  is 
detected,  and  the  real  cause  of  its  condition  explained. 
Sm'gical  aid  is  then  eagerly  sought.  On  the  presentation 
of  such  a  case,  the  sm-geon  will  bear  in  mind  the  cer- 
tainty of  a  fatal  issue,  should  he  fail  to  establish  the 
continuity  of  the  intestinal  tube  by  operative  means. 
Tlie  indispeusability  of  an  operation  leaves  him  no  alter- 
native, iinless,  indeed,  he  is  content  to  tlirow  off  the 
responsibility  he  accepted  with  liis  diploma,  and  to 
abandon  the  child  to  certain  deatii.    Having  explained 
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to  the  mother  or  other  attendant  the  nature  of  the 
difficulty  he  has  to  encoimter,  he  proceeds  to  examine  it. 

This  defect  presents  itself  in  thi-ee  degrees  of  extent :  Varieties, 
first,  the  orifice  of  the  anus  may  be  closed  by  a  membrane 
more  or  less  thick,  against  whiciti,  on  the  application  of  the 
point  of  the  finger,  the  pressure  of  the  contents  of  the 
intestine  may  be  distinctly  felt,  either  on  the  spontaneous 
contraction  of  the  abdominal  muscles,  or  on  sudden 
pressm-e  over  the  abdomen  applied  by  the  hand ;  secondly, 
the  canal  may  be  defective  to  the  extent  of  the  depth 
of  the  sphincter  muscle,  or  about  half  or  three-quarters 
of  an  inch,  and  in  which  case  the  impiilse,  whether  from 
the  action  of  the  expellent  muscle,  or  that  derived  from 
the  sudden  pressiure  of  the  hand,  is  either  barely, 
or  not  at  all,  perceptible  ;  and,  thu'dly,  the  intestine 
may  be  defective  to  the  extent  of  one  inch  or  more. 
This  condition  of  the  tube  has  all  the  appearance  of 
absolute  obliteration,  the  bowel  terminating  above  in  a 
cul  de  sac.  In  this  example,  impulse  from  within  is,  of 
coiu-se,  out  of  the  question. 

The  surgeon  takes  his  chance  of  these  varieties,  in  the  Operation, 
hope  that  the  case  before  him  may  at  least  not  belong  to 
the  third.  The  child  is  laid  on  its  back  on  a  pillow  or 
soft  cushion,  and  brought  to  the  edge  of  a  table.  The 
finger,  previously  oiled,  is  apphed  to  the  point  correspond- 
ing with  the  natm-al  orifice,  and  the  other  hand  laid 
open  on  the  abdomen.  On  making  pressm'e  above,  if 
the  impulse  is  not  conveyed  to  the  finger,  it  is  cleai'  the 
defect  of  organisation  does  not  belong  to  the  first  variety. 
Should  it  do  so,  all  that  is  required  is  to  divide  the 
membraneous  substance  with  a  common  scalpel,  when 
the  meconium  will  instantly  escape.  If  to  the  second 
variety,  an  incision  with  a  fine  scalpel  should  be  made 
vertically,  through  the  entire  of  the  smface,  marked  by 
discolom-ed  skin.  The  little  finger,  the  nail  of  which 
should  be  closely  cut,  should  be  introduced  into  the 
wound,  and  impiUse  detected  by  the  same  means  as 
above  described,  if  possible.  Should  this  evidence  fail, 
the  knife  may  be  again  introduced,  in  an  exactly  straight 
line  from  the  orifice,  to  the  extent  of  about  three  lines, 
and  an  incision  in  the  vertical  direction,  both  upwards 
and  downwards,  made  to  the  extent  of  the  outer  Avound. 
Should  this  proceeding  fail  to  communicate  with  the 
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intestine,  or  to  bring  the  finger  again  introduced  within 
the  range  of  impulse  from  above,  the  knife  should  be  laid 
aside,  and  a  large  hydrocele  trocar  with  a  lancet  point 
and  flattened  canula  substituted.  With  this  instrmnent 
we  proceed  literally  to  explore.  Having  determined  the 
depth  to  which  we  will  at  once  proceed,  the  thumb-nail  is 
fii-mly  fixed  upon  the  canula,  and  having  taken  a  renewed 
observation  of  the  pelvis,  and  the  probable  direction  of 
the  intestine  in  its  normal  condition,  having  recalled  to 
oirr  recollection  that  the  bowel  passes  straight  backwards, 
eventually  inclining  slightly  to  the  left  of  the  child,  we 
pass  in  the  trocar  and  withdi-aw  the  canula.  This  failing, 
provided  that  the  instrument  has  perforated  the  substance 
to  the  extent  of  not  more  than  six  or  eight  lines  or  two- 
thirds  of  an  inch,  the  trocar  should  be  again  introduced 
through  the  canula,  and  carried  to  the  depth  of  a  full 
inch  or  more,  care  being  taken  after  each  i-enewed  punc- 
ture to  withdi'aw  the  trocar  from  the  canula.  If  the 
depth  of  about  one  inch  and  a-half  has  failed  to  produce 
meconium,  the  canula  should  be  withdrawal,  and  the 
direction  of  the  trocar  changed  by  carrying  the  puncture 
a  little  to  the  right  or  left. 

If  our  eflfoi-ts  are  successful  after  a  repetition  of  the  deep 
punctm-e,  the  canula  should  be  forced  somewhat  farther 
into  the  intestine,  and  retained  by  silk  thread,  tied  around 
it,  by  fom-  ends,  two  of  which  should  pass  forwards  and 
two  backwards,  aU  four  of  which  should  be  fixed  to  a 
bandage  tied  around  the  abdomen.  However  satisfactory 
the  operation  may  prove,  both  to  the  parent  and  the  sm-- 
geon,  the  difficulty  is  yet  in  front  —  the  real  difficulty, 
which  consists  in  retaining  the  tube  of  the  intestine  in  a 
patent  condition,  for  we  must  recollect  that  our  per- 
foration has  not  passed  through  intestine  composed 
of  healthy  and  normal  structiu-e,  but  tlu-ough  tissues 
alien  to  the  structure  of  the  bowel.  Moreover,  it  is 
highly  probable  that  we  may  not  have  pimctured  the 
intestine  at  the  extremity  of  the  cul  de  sac,  but  at  the 
side,  and  especially  is  this  probable,  if  we  have  employed 
an  ordinary  trocar  of  three  sides,  or  have  been  compelled, 
from  the  imperfection  of  the  instrument,  to  resort  to 
force  in  its  introduction.  All  we  can  do,  however,  is  to 
employ  the  best  resom-ces  vfc  can  command ;  and  with 
this  view  the  canula  should  be  withdrawn  and  a  lai-ger 
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instnuneut,  if  attainable,  of  metal  be  selected,  and  eveiy 
effort  made  to  retain  the  artificial  track  as  patent  as 
possible.  In  this  lies  the  real  difficulty  under  neai-ly  all 
conditions  of  this  form  of  defective  organisation.  Should 
o\vc  best  efforts  have  proved  imsuccessful,  if  the  trocar 
has  sought  the  bowel  in  two  or  three  du'ections  to  the 
depth  of  about  one  inch  and  a  half,  we  must  reconcile 
om-selves  to  the  disappointment  by  the  conviction  that 
successful  puncture  often  terminates  in  closm-e  of  the 
wound  and  death.  We  do  but  convert  the  imperforate 
into  the  artificial  anus. 
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CHAPTEE  XXVII. 

EEMOVAL  OF  CICATRICES,  AND  AUTOPLASTIC  OPERATIONS. 

The  principle  of  the  oiieration  invented  or  pr'actised  by 
Taliacotius,  when  resorted  to  with  judgment  by  the 
operating  surgeon,  constitutes  a  veiy  A'aluable  resovu-ce 
against  deformity  of  various  kinds.  The  notorious  indis- 
position on  the  part  of  nature  to  the  reformation  of 
structures  identical  with  those  which  have  been  removed 
by  disease  or  accident,  under  which  law  the  skin  appears 
as  a  2)re-emineut  example,  renders  the  operation  of  Talia- 
cotius the  occasional  agent  of  benefit,  by  which  many 
persons  are  rendered  capable  of  being  restored  to  society, 
and  of  being  relieved  from  very  severe  foi-ms  of  wound,  if 
Nature  of  not  of  physical  suffering.  This  principle  consists  in  trans- 
tion?^^'^''  ferring  healthy  integument  to  fill  a  space  in  which  it  has 
been  lost  ;  and  although  the  principle  is  scarcely  main- 
tained in  the  examples  in  question,  yet  the  term  is  equally 
applied  to  the  junction  of  fissm-es  occurring  in  the  mesial 
line  of  the  body,  whether  the  result  of  accident,  of 
disease,  or  of  congenital  deformity.  On  the  Taliacotian 
principle,  more  strictly  applied,  we  perfonn  the  rhino- 
plastic  operation,  that  of  the  foi-mation  of  a  new  lip  or 
new  eyehd,  and  also  that  which  attempts  the  restoration 
of  the  external  outline  of  the  body,  by  the  substitution 
of  new  skin  after  the  destructive  action  of  bums.  Under 
the  same  title,  somewhat  incorrectly  applied,  we  perform 
the  operation  for  staphyloraphy,  or  velo-synthesis,  or 
hare-lip,  and  that  for  union  of  the  lacerated  perinseum  in 
women. 

Bums  ou  It  will  readily  be  granted,  that  no  disease,  or  no  de- 
theface.  gcription  of  deformity,  to  which  either  youth  or  age  is 
subject,  can  be  more  distressing,  and  I  may  say  more 
revolting,  than  the  occasional  destruction  of  the  human 
lineaments  by  fire.  Occm-ring  in  early  childhood,  these 
unfortunate  sufferers,  after  the  sacrifice  of  one  or  two 
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years  to  what  is  teiTaed  their  recovery,  present  them- 
selves at  om-  piibhc  hospitals  with  the  total  loss  of  the 
anterior  integiunent  of  the  neck  and  lower  portion  of  the 
face.  The  chin  is  adherent  to  the  sternum  ;  the  chest  Extent  of 
and  face  ai-e  seamed  with  old  scars ;  the  lower  lip  is  ^  ^' 
drawn  downwards  into  permanent  eversion,  giving  the 
appearance  of  continued  protrusion  of  the  tongue.  Two 
or  more  bridles,  of  from  one  to  two  inches  in  depth,  nui 
down  from  the  face  to  the  front  of  the  chest.  The 
gi-owth  of  the  lower  jaw  and  its  appiui;enances  is  arrested, 
the  lower  teeth  project ;  the  lower  eyelids  expose  the 
hoUow  of  their  concavities  ;  the  mouth  itself  is  concealed 
from  view  by  the  lateral  bridles  of  skin,  which  are 
rendered  still  more  prominent,  whenever  the  attempt  is 
made  to  raise  the  head  by  the  action  of  the  muscles  at 
the  back  of  the  neck,  and  saliva  unceasingly  flows  fi-om 
the  mouth.   The  entire  face  participates  in  the  distortion. 

Before  the  operation,  an  instrument  should  be  made  to  Principle  of 
fit  on  to  the  neck,  for  the  pm-pose  of  raising  the  chin, 
which  it  must  support  at  the  symphysis  only,  because  all 
the  base  of  the  jaw  may  be  the  seat  of  operation,  except 
at  the  centre. 

In  these  severe  forms  of  injury,  the  partial  success  Health  in- 
usuaily  awarded  to  our  best  efforts,  greatly  depends  on  '^■^p^"^'''^!^- 
the  healthy  condition  of  the  subject,  and  on  the  natural 
activity  of  the  healing  process.    There  is  no  difi&culty  in  Taiiacotian 
obtaining  sound  skin  by  autoplasm,  to  supply  the  defici-  not"ofteu 
ency,  and  to  fill  the  space  caused  by  the  division  of  the  successful, 
bridles ;  but  the  real  difiiculty  consists  in  effecting  its 
junction  with  the  diseased  parts,  and  in  retaining  its 
vitality,  for  the  base  of  the  wound  so  made  is  not  to  be 
deemed  healthy,  but  on  the  contrary,  is  greatly  indisposed 
to  co-operate  with  the  skin  laid  down,  and  to  accept  of  its 
xmion.     It  would  appear  that  the  vital  force  of  this 
structure  is  too  much  exhausted,  in  the  struggle  against 
the  necessary  agents  of  extension,  to  participate  in  the 
healthy  actions  requisite  for  adliesion  to  the  stnicture 
brought  into  apposition  with  it ;  and  when  we  consider 
the  adventitious  nature  of  this  tissue  and  the  probable 
condition  of  its  vessels,  the  failm-e  of  these  operations  is 
not  surprising ;  but  this  failure  is  by  no  means  necessary 
or  universal. 

Since  the  year  1840,  I  have  treated  cicatrices  on  a  new  Operation. 
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and  as  it  appears  to  me,  both  theoretically  and  practically, 
on  a  soiiuder  principle  than  that  in  general  adoption.  It 
is  based  on  what  I  believe  may  be  deemed  an  axiom  in 
sm-geiy,  viz.,  that  the  contraction  of  ivounds  is  slight  in 
proportion  as  the  time  consumed  in  the  healing  process  is 
short. 

It  is  well  known  to  all  sm-geons  who  have  had  fre- 
qneut  opportunities  of  observing  the  process  of  the  heahng 
of  large  wounds,  that  the  rate  of  their  progress  towards 
cicatrization,  is  slow  as  they  approach  their  final  closm-e. 
It  would  appear,  that  these  actions  become  exhausted 
by  time  ;  and  it  not  unfrequently  happens,  that  the  final 
closiire  of  the  wound  may  severely  tax  the  ingenuity  of 
the  sm-geon  to  accomplish  it.  The  time  occupied  in  the 
healing  process,  is  in  an  increasing  ratio  gi-eat  with  the 
magnitude  of  the  wound.  As  a  general  rule,  no  doubt 
sxibject  to  exceptions,  nearly  as  much  time  is  required  in 
a  wound  of  foirr  inches  in  diameter  to  perfect  the  healing 
of  the  last  inch,  as  is  required  to  complete  the  process  of 
healing  of  the  first  three  inches. 

A  large  wound  involving  the  whole  front  of  the  neck, 
whether  caused  by  a  burn  or  made  by  the  knife  of  the 
sm'geon,  will  commonly  require  a  period  of  many  months, 
and  even  of  a  year,  for  its  complete  obliteration.  The 
process  involves,  not  the  skin  alone,  but  the  cellular 
structures  beneath;  and  from  the  beginning,  but  more 
especially  towards  the  end,  the  process  of  contraction 
becomes  more  and  more  positive  and  uncontrollable.  Its 
influence  on  smroimdiug  parts  is  um-emittiug,  and  with  a 
steady  untiring  force  it  draws  all  the  adjacent  textm'es 
within  the  focus  of  its  influence. 

There  is  another  principle  involved  in  the  ti'eatment  I 
am  about  to  suggest,  which  refers  to  the  weU-known  fact 
that  all  exposed  wounds,  with  rare  exceptions,  heal  fi-om 
their  margins  only.  The  exceptions  are  found  in  chronic 
fonns  of  large  phagedtenic  ulcers,  in  which  we  often  find 
insulated  points  of  cicatrization  extending  then  influence 
towards  the  circumference  of  the  soi*e.  If  in  the  perform- 
ance of  an  autoplastic  operation,  we  make  a  wound  of  two 
inches  square,  we  have  a  healing  margin  of  eight  inches. 
If  instead  of  a  single  wound  of  two  inches  squai-e,  we 
form  four  wounds,  each  of  one  inch  square,  a  healing 
mai'gin  of  sixteen  inches  square  is  the  j^roduct.    In  like 


AUTOPLASTIC  OPERATIONS. 


inaiiner,  if  we  subdivide  the  wound  of  two  inches  into 
sixteen  yet  lesser  wounds  each  of  one  quai-ter  of  an  inch 
in  diameter,  we  produce  to  the  entire  wound  a  heahng 
mai-gin  equal  to  the  square  of  16,  or  256,  and  so  on. 
StiU  this  calculation  is  not  strictly  speaking  coiTect, 
because  it  is  of  course  necessary  to  the  principle  itself, 
that  a  thin  line  of  integument  competent  to  generate  the 
process  of  cicatrization  be  retained  around  each  lesser 
wound,  and  I  am  not  prepared  to  say  to  what  degree 
of  tenuity  this  line  may  not  be  reduced,  but  I  have 
little  doubt  that  the  diameter  of  one-tenth  or  even 
of  one-twelfth  of  an  inch  would  suffice  for  the  pm-pose. 
If,  therefore,  instead  of  exposing  large  surfaces  we  sub- 
divide them  by  a  number  of  minute  divisions  both  of  the 
skin  and  subjacent  tissue,  we  obviate  in  a  great  measure 
the  evils  inseparable  from  the  larger  operation,  by  in- 
creasing the  ratio  of  ciixumference  to  that  of  the  area  of 
each  woiind.  The  incisions  should  be  made  with  a  small, 
fine-pointed  scalpel,  their  average  length  extending  from 
one-third  to  two-thirds  of  an  inch.  The  division  of  the 
skin  alone  is  not  sufficient,  but  should  extend  to  the 
cellular  tissue  beneath  it,  which  should  be  freely  divided 
to  the  full  extent  of  the  outer  wound.  If  the  band  be 
broad,  it  may  require  two  or  more  incisions  in  the  same 
line.  But  whatever  be  the  number,  whether  one,  two,  or 
three,  the  centre  of  the  incisions,  both  above  and  below, 
should  nearly  coiTcspond  with  the  intervals  between  them, 
and  not  with  the  incisions  themselves,  so  that  when  com- 
pleted, and  the  textures  drawn  out  in  sufficient  extension, 
the  aspect  of  the  part  presents  much  the  appearance  of 


the  ornament  cut  in  paper  by  children,  and  termed  a 
Jacob's  ladder.    Care  should  be  taken  by  steadying  the 
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surface  to  be  divided  with  the  thumb  of  the  left  hand,  to 
prevent  the  incisions  running  into  each  other. 

Practically,  the  results  of  this  treatment  fuUy  bear  out 
the  theory  on  which  it  is  based.  To  say  that  its  applica- 
tion to  the  cicatrices  of  burns  merely  abridges  the  period 
required  for  the  cure  of  the  deformity,  is  to  award  a  spare 
and  meagre  acknowledgment  of  its  advantages.  I  have 
on  many  occasions  myself  witnessed  the  time  usually 
occupied  in  the  healing  process  reduced  by  this  method 
of  treatment  from  months  to  weeks,  and  from  weeks 
to  days. 

Cases.  In  the  com-se  of  the  summer  of  1857  I  treated  a  case 

of  cicatrix  on  the  neck  and  chest  of  a  young  girl  in 
St.  Bartholomew's  hospital.  The  contraction  was  large, 
and  the  bands  rigid  and  firm.  The  deformity,  though 
painful  to  witness,  was  less  than  in  many  cases  admitted 
in  the  London  hospitals.  I  made  eighteen  lesser  wounds 
in  place  of  one  large  one.  I  placed  the  girl  on  full  diet, 
and  gave  her  bark  largely.  In  five  weeks  she  left  the 
hospital  as  thoroughly  cured  as  the  circumstances  of  her 
case  permitted.  The  old  scars  remained,  but  the  move- 
ments of  her  head  were  free  and  unconstrained.  I  have 
repeated  this  operation  both  on  the  neck  and  on  the  arm, 
with  results  neaiiy  as  satisfactory  and  conclusive  as  in 
the  above  case.  I  have  at  present  under  my  chai'ge  in 
St.  Bartholomew's  Hospital,  a  man  whose  left  thumb  was 
held  by  a  broad  bridle  of  integument  in  permanent 
abduction.  In  his  case  I  made  twenty-thi"ee  incisions  in 
alternate  lines,  and  varying  in  length  from  one-thii-d  to 
two-thu-ds  of  an  inch.    The  relief  is  perfect. 

With  respect  to  the  number  of  the  sections  to  be  made, 
we  should  be  guided  by  the  extent  and  freedom  of  move- 
ment obtained.  The  restraint  should  be  entirely  removed 
if  possible,  beyond  which  additional  sections  are  needless. 
The  renewed  contraction  dm-ing  the  brief  pei'iod  of  cica- 
trization, will  be  scai'cely  perceptible.  With  regai-d  to 
After-  local  treatment,  there  is  no  necessity  to  attempt  to 
treatment,  hasten  the  healing  process.  Cotton  wool  may  be  applied 
to  the  sm-face  after  the  operation,  and  the  j^art  main- 
tained in  a  state  of  fixed  extension,  till  the  healing 
process  is  completed.  If  the  integument  around  exhibit 
the  appearance  of  inflammation,  or  so  much  of  inflamma- 
tion as  is  denoted  by  local  pain  and  rednsss,  and  the 
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wouuds  become  cliy,  I  have  found  a  poultice  applied 
during  forty-eight  houi-s,  sufficient  to  restore  the  parts  to 
the  aspect  of  health,  on  the  removal  of  which  the  wounds 
may  be  treated  with  adhesive  plaster  drawn  moderately 
tight  over  them.  Pressure  is  often  required  for  the 
pm-pose  of  obviating  the  liability  to  burrowing  caused  by 
the  tendency  of  the  agent  of  extension  to  draw  the  inte- 
g-uments  mechanically  off  the  sm-face  beneath  it. 

In  the  act  of  parturition,  either  caused  by  the  un-  Rupture  of 
usually  large  size  of  the  head  of  the  child,  or  by  the  P®""^"™- 
neglect  of  the  attendant  to  afford  sufficient  support  to 
the  perineum,  rupture  of  tlie  part  occm's,  and  the  orifices 
of  the  vagina  and  rectum  are  mutually  involved  in  one 
common  openina'.    If  the  seisaration  be  limited,  the  evil  'Degree  ot 
is  not  veiy  great,  and  the  sphincter  ani  retains  much  of  varies, 
its  power  over  the  intestine  :  when  considerable,  the 
separation  is  large,  all  the  cutaneous  sphincter  is  in- 
volved, and  a  greater  or  less  portion  of  the  larger  muscle 
suiTounding  the  intestine.    The  inconvenience  and  dis- 
comfort are  then  veiy  great,  arising  from  the  inability 
by  the  patient  to  retain  the  contents  of  the  rectum  ; 
and  such  an  evil,  to  a  delicate  woman,  is  little  less  than 
the  loss  of  life  itself,  for  she  is  deban-ed  from  society, 
and  almost  from  any  ordinary  exercise.    Operative  sur- 
gery has  too  often  failed  in  the  attempt  to  restore  the 
integi-ity  of  the  divided  Stnictm-es,  to  justify  a  hope  of 
success,  except  under  circumstances  of  peculiar  care  on 
the  part  of  the  operator,  and  the  most  favourable  con- 
dition of  health  as  regards  the  patient.    But  so  much 
depends  on  success,  as  it  involves  the  futm-e  comfort, 
happiness,  and  even  the  health  of  the  subject,  that  the 
best  means  should  be  resorted  to,  to  remove  the  evil. 
Success  will,  however,  rather  depend  on  the  collateral  CoUivtoral 
than  on  the  du-ect  management  of  the  sm-geon,  on  the 
time  selected,  and,  most  especially,  on  the  condition  of 
health  of  the  individual.    It  is  not  desirable  to  under-  Condition, 
take  this  operation  diu-ing  lactation,  and  pai-ticalarly 
so  if  the  quantity  of  milk  be  obtained  only  by  means 
of  stimulating  food.    If  the  quantity  be  ample,  without 
effort,  the  objection  is  lessened.    A  tonic  and  healthy  cir- 
culation is  requisite  for  healthy  local  actions,  such  as  are 
required  for  the  healing  or  uniting  process,  fresh  air,  and  a 
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capacious  chamber.  These  conditions,  if  not  indispensable 
to  success,  are  important  ingredients  in  obtaining  it. 
AcUonof  But  perhaps  the  most  important  consideration  con- 
to  brcon"  nected  with  the  subject  of  perineo-synthesis  relates  to 
trolled.  the  management  and  control  of  the  expulsive  power  of 
the  rectum.  However  perfect  may  be  the  temporaiy 
xmion  obtained  by  the  operation,  it  will  prove  insufficient 
to  contend  against  the  more  powerful  effort  on  passing 
the  contents  of  the  rectum,  the  force  of  wliich  is  directed 
so  entirely  against  the  wound.  Indeed,  the  management 
of  the  bowels  may  almost  be  said  to  be  the  gi-eat  diffi- 
culty of  the  undertaking.  If  the  bowels  are  considerably 
relaxed  before  the  operation,  it  cannot  be  said  that  the 
patient  is  in  the  most  favourable  condition  for  sustainmg 
it,  and  yet  any  expulsive  effort  made  during  the  healing 
process  is  almost  sm-e  to  separate  the  imiting  pai-ts. 
This,  therefore,  is  a  part  of  the  subject  worthy  the  best 
care  and  consideration  of  the  surgeon. 

The  large  intestine  should  be  entirely  emptied  by 
enemata,  rather  than  by  medicine  taken  by  the  mouth. 
By  this  means  no  draught  will  be  made  on  the  circula- 
tion, and  the  patient  will  enjoy  her  ordinary  health. 

The  surfaces  should  be  sufficiently  pared  of  integu- 
ment, be  it  ordinary  skin,  or  the  compound  of  skin  and 
mucous  membrane,  which  forms  in  the  torn  stractm-e, 
to  bring  into  contact  a  substance  sufficient  to  ensm-e 
strength  both  in  surface  and  in  depth ;  but  too  much 
Too  large  shoiild  uot  be  attempted.  One  half  of  an  inch  of  union 
not  to  be  will  remove  the  evil ;  but  to  attempt  the  jimction  of 
attempted,  pai-ts  very  largely,  and  most  especially  if  earned  beyond 
the  natural  line  of  junction,  into  which  error  inexperience 
may  readily  lead  us,  is  to  encourage  failure  in  the  residt. 
The  parts  being  pared  of  integument,  the  quiUed  sutiure 
is  employed,  and  for  which  pui"pose  the  needle  should 
be  passed  at  a  distance  of  half  an  inch  at  least  from  the 
margin,  and  carried  down  nearly  to  the  bottom  of  the 
wound,  in  order  to  unite  it  fully  to  its  base.  Two 
ligatm-es  may  include  the  quill  or  bougie,  or  whatever 
material  be  emj^loyed,  and  a  third  thread  may  still  be 
requhed.  There  is  no  advantage  in  the  lateral  incisions, 
simply  becaiase  there  is  no  strain  on  the  wound  in  any 
position  of  the  body.  A  day  and  a  half,  or  two  days, 
should  be  allowed  to  ela2)se  before  the  action  of  the 
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bowels  be  peiinitted.  If  longer,  the  effort  required, 
and  the  consequent  strain  on  the  wound,  will  be  greater. 
Assistance  shoidd  be  given  by  one  or  two  nm-ses  in  the 
act,  by  lateral  pressm-e  of  the  hand. 

Of  the  two  conditions,  a  state  of  relaxed  bowels 
thi'oughout  the  treatment  is  preferable  to  constipation, 
for  nothing  can  withstand  a  violent  expiilsive  effort  of 
the  abdominal  muscles  and  rectum  conjointly ;  but  the 
latter  condition  is  far  more  favoiu'able  to  union.  It  Parts  to  be 
is  important  throughout  the  treatment  to  keep  the  '^''p' 
vagiua  as  dry  from  secretion  as  possible,  in  order  to 
prevent  its  contact  with  the  wound.  This  should  be 
effected  by  the  constant  application  of  dry  lint,  or  any 
similar  and  suitable  material. 


Cases  of  great  interest  frequently  occm-  of  artificial  „^i'^and^^'" 
openings  between  the  vagina  and  rectum,  and  between  Recto-vesir 
the  intestine  and  the  bladder ;   as  also  between  the  '"^^  Ss'^i's- 
rectum  and  m-ethra,  in  the  male  subject,  known  under 
the  terms  recto-vaginal  and  recto-vesical  fistulee,  &c. 

The  frequent  want  of  success  resulting  from  the 
attempt  to  obliterate  these  and  stmilai'  abnormal  fissures, 
is  dependent  on  various  causes ;  but  chiefly  on  such  as 
arise  from  the  mechanical  difiiculty  of  perfecting  the 
operation  itself.  The  inaccessibility  of  the  wound,  its 
depth  jfrom  the  siuface  of  the  body,  the  indm-ated 
margin  around  it,  and  the  paucity  of  the  material  we  can 
command,  added  to  the  limited  exjaerience  of  such  cases 
as  is  allotted  to  the  large  majority  of  operating  sm-geons, 
qualifies  very  much  the  success  that  occasionally  attends 
the  best  devised  efforts  made  to  obtain  it.  StiU  the 
attempt  must  be  made,  if  we  would  employ  the  resources 
of  curative  surgery,  to  the  purpose  of  removing,  not 
merely  a  deformity  which  applies  to  the  restoration  of 
external  form  ;  but  a  defect  in  the  internal  organism, 
which  is  not  only  fatal  to  the  comforts,  and  to  many 
of  the  pleasmres  of  life,  but  is  more  or  less  injurious 
to  the  health  of  the  subject  of  it.  The  conditions 
favom-able  to  success  may  be  enumerated  as  follows  :—  Favourable 

A  small  apertm-e  in  an  accessible  situation  of  recent  '=''sos. 

formation— and  occiuring  in  a  healthy  person.  The 
opposites  of  these  conditions,  viz.,  a  large  fissm-c,  of  long 
duration,  placed  at  the  distance  of  from  one  to  two 
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inches  above  the  sphmcter  ani,  would  constitute  a  case 
of  difficulty  proportionate  to  the  affii-mative  character 
and  positive  nature  of  the  above  conditions.  With  a 
reasonable  amount  of  success  I  have  performed  these 
operations,  on  both  male  and  female  subjects  ;  and  I  can 
only  lay  down  such  general  rules  as  appear  calculated 
to  afibrd  the  best  promise  of  a  fortunate  issue.  In 
comparing  with  each  other  the  two  operations  for  recto- 
vaginal, and  recto-vesical  fistula,  we  find  increased  diffi- 
culty in  the  latter  operation,  caused  by  the  contraction 
of  the  sphincter  ani ;  while  in  the  former,  the  gi-eater 
dilatability  of  the  vagina  removes  in  some  measure  one 
difficulty  of  the  undertaking.  As  the  operations  are 
the  same  in  both  examples,  I  shall  refer  to  that  per- 
foi-med  for  recto-vesical  fissm-e.  The  first  condition  is 
health,  without  which  we  operate  at  a  disadvantage. 
Any  reasonable  time  should  be  devoted  to  this  object. 
The  second  condition  relates  to  a  complete  command 
of  the  orifice  of  the  fissure.  This  can  only  be  obtained 
by  the  free  employment  of  the  speculum  ani.  For  this 
pm-jjose,  the  patient  should  be  placed  under  the  influence 
of  chloroform,  and  the  sphincter  largely  dilated,  by  the 
speculum,  of  which  the  instrument  composed  of  three 
naiTow  blades  is  perhaps  the  most  efficient  for  this 
Operation,  pm'pose.  Before  proceeding  to  operate,  it  is  desu-able 
that  the  orifice  of  the  fissure  be  carefully  scrutinised 
by  the  aid  of  light,  as  perfect  as  it  can  be  obtained, 
whether  natm-al  or  artificial,  both  by  the  eye  and  by 
the  finger.  If  of  long  standing,  the  textures  around  it 
will  be  film  and  rigid  to  the  touch,  on  the  imion  of 
which  we  coidd  not  safely  rely  under  the  presence  of 
any  unexpected  difficulties  in  the  after  treatment.  Sup- 
posing the  health  good,  and  the  contents  of  the  bowels 
recently  and  freely  evacuated,  the  edges  of  the  wound 
should  be  pared  by  means  of  one  or  more  small  and 
fine-bladed  knives,  placed  at  different  angles  with  the 
handle,  and  with  the  peculiar  and  requisite  movements 
of  which  the  sui'geou  should  have  previously  rendered 
himself  familiar.  The  incision  should  involve  as  much 
of  the  substance,  forming  the  walls  of  the  fistula,  as  is 
compatible  with  safet3\  The  orifice  may  be  lield  either 
by  means  of  a  fine  double  hook,  or  by  a  small  vulselhun. 
If  the  edge  is  merely  drawn  forwards  at  the  centre, 
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supposing  it  one-third  of  an  inch  in  length,  the  incision 
will  be  imperfectly  made ;  and  hence  the  objection  to 
the  single  hook.  When  the  two  edges  with  the  deeper 
material  forming  the  walls  of  the  fissm-e,  are  excised 
to  a  thickness  sufficient  to  remove  the  harder  deposit 
around,  to  the  extent  probably  of  about  one-eighth  of 
an  inch,  the  needles  are  introduced.  Many  ingenious 
instruments  have  been  invented  with  a  view  to  simplify 
this  stage  of  the  proceeding ;  but  I  doubt  whether  the 
success  has  proved  commensurate  with  the  ingenuity 
of  the  invention.  I  prefer  what  I  believe  will  prove 
a  more  generally  efficient  instrimient,  viz.,  the  simple 
needle — very  small  and  much  curved.  If  this  instru- 
ment anned  with  fine  silk,  be  held  at  a  suitable  angle, 
by  the  aid  of  the  needle  forceps,  it  may  be  passed 
through  the  edge  of  the  wound  without  great  difficulty, 
supposing  the  margin  to  be  held  by  means  of  a  pair  of 
fine  forceps  very  long  in  the  blade,  and  incisor  toothed 
at  the  extremity.  If  the  blades  of  the  needle  forcejis 
be  lined  with  soft  leather,  they  wiU  with  greater  readi- 
ness gi-asp  the  needle  in  the  transverse  axis.  The  needle 
being  withdi-awn,  the  point  is  canied  behind  the  opposite 
side  ;  and  with  a  Httle  careful  manipulation  is  brought 
forwards  to  the  sm-face.  A  second  needle  will  in  all 
probability  be  required ;  and  it  should  be  introduced 
before  the  first  is  fastened.  This  may  be  done  by  means 
of  a  knot  held  by  fine  forceps,  or  by  the  aid  of  a  per- 
forated ring  of  lead  pushed  along  the  two  threads  up 
to  the  woimd,  and  flattened  with  pliers. 

Another  mode  of  carrying  the  threads  through  the 
margin  of  the  wound  has  been  described  in  the  operation 
for  cleft  palate. 

With  respect  to  the  action  of  the  bowels,  it  is  obvious 
that  the  force  of  muscular  action  incidental  to  it,  must 
prove  in  a  greater  or  less  degree  injm-ious  ;  and  it  should 
be  postponed  if  possible  for  two  or  tlii-ee  days,  or  longer. 
This  may  always  be  effected  by  administering  a  moderately 
active  aloetic  purgative  before  the  operation,  to  be 
succeeded  after  its  action  by  an  opiate.  If  this  plan 
of  treatment  be  adopted,  it  will  demand  the  employ- 
ment of  repeated  enemata  to  ensure  the  breaking  down 
of  the  contents  of  the  large  intestine  as  they  descend 
towards  the  sphincter. 


696 


OPERATIVE  SURGERY. 


CHAPTER  XXVIII. 

EXTRACTION  OF  FOREIGN  BODIES— ACUPUNCTURE, 

We  are  sometimes  called  iipon  to  remove  extraneous 
substances  from  among  the  tissues.  Needles,  or  portions 
of  them,  are  often  accidentally  diiven  through  the  skin 
into  the  subcutaneous  cellular  tissue,  or  deeper  textures. 
They  remain  embedded  for  a  longer  or  shorter  period, 
and  sometimes  for  a  considerable  length  of  time,  causing 
more  or  less  of  suffering,  and,  on  the  other  hand,  occa- 
traveiliug  sionally  giving  rise  to  no  symptoms  whatever.  Needles, 
(fee,  whether  introduced  in  this  manner  or  through  the 
stomach  (for  portions  of  needles  or  pins  ai'e  sometimes 
accidentally  swallowed  with  the  food),  travel  about  the 
body  in  a  very  remarkable  manner,  being  often  detected 
at  very  remote  spots  from  that  by  which  they  were 
introduced.  Persons  occasionally  present  themselves, 
complaining  of  eccentric  pains  in  certaui  pai'ts,  as  the 
shoulder,  breast,  &g.,  which  ai'e  found  upon  examination, 
to  be  caused  by  the  presence  of  some  foreign  body  under 
the  surface,  or  being  more  deeply  seated,  the  cause  is  not 
discoverable.  They  can  give  no  accoiuit  of  the  mode  iu 
which  it  came  there,  or  perhaps  they  remember  "  breaking 
a  needle  in  the  finger  "  many  months  ago. 
^".certainty  jf  can  extract  the  foreign  body  without  difficulty, 
sence.^"^^  WO  should  do  SO  by  making  an  incision  over  it.  This  spot 
is  usually  indicated  by  a  little  circumscribed  thickening 
of  the  integuments.  But  we  ai"e  often  baffled  in  tliese 
trifling  operations.  Such  attempts  at  extraction  may 
appear  very  easy,  we  almost  fancy  M'e  i^erceive  the  outline 
of  the  substance,  hnt  after  dividing  the  skin  and  pursuing 
the  examination  for  a  considerable  length  of  time,  we 
are  compelled  to  close  the  wound,  havuig  accomplished 
nothing.  We  should  always  hesitate  to  make  an 
incision  tlu'ough  the  skin,  unless  we  feel  tolerably  certain 
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of  effecting  our  object — failm-e  is  annoying  both  to  the 
siu'geon  and  the  patient.  Sometimes,  in  the  case  of  a 
neecUe,  by  a  httle  well-apx^hed  pressm-e,  we  may  force  the 
shai-p  extremity  through  the  skin,  and  thus  extract  it 
without  fm-ther  inconvenience. 

We  are  not  often  required,  in  civil  practice,  to  extract  Bullets,  &c. 
shot  or  bullets  from  the  body,  but  that  duty  may  devolve 
on  any  surgeon.  Having  satisfied  om-selves  of  the 
presence  of  a  musket-ball,  or  other  foreign  body,  in  any 
recent  case,  or  if  its  removal  can  be  effected  without 
increasing  the  danger,  the  attempt  should  be  made.  We 
ascertain  its  presence  by  means  of  a  probe,  or  what  is  far 
better,  by  the  introduction  of  the  finger,  if  possible  ;  if 
it  cannot  be  felt,  we  must  seek  for  other  less  certain 
evidence,  such  as  the  existence  of  an  apertm-e  of  entrance, 
and  the  absence  of  one  of  exit ;  but  these  signs  are 
fallacious  ;  more  than  one  ball  may  have  entered,  or  if 
only  one,  it  may  spht  against  the  bone,  one  half  escaping, 
and  forming  a  counter  opening,  and  the  other  part 
remaining  behind.  All  contrivances,  in  the  shape  of 
bullet-forceps,  &c.,  for  the  purposes  of  extraction,  ai-e 
generally  useless.  If  not  within  reach  of  ordinary 
forceps,  the  removal  of  any  foreign  body  will  be  a  matter 
of  considerable  difl&cidty.  Bullets  sometimes  pm-sue  a  Course  of 
very  remarkable  course,  being  often  tm-ned  fi-om  their 
original  direction,  by  an  apparently  trivial  obstacle.  Dr. 
Henneu  obsei-ves  on  this  point  that  foreign  bodies  take 
"  routes,  not  at  all  to  be  accounted  for  by  any  precon- 
ceived theories  ch-awn  from  the  doctrines  of  projectiles, 
nor  to  be  explained  by  diagi-ams  founded  upon  mathe- 
matical rules."  With  regard  to  bullet-extractors  and 
forceps,  he  says,  "  Unfortimately,  we  most  require  their 
mechanical  power  in  tortuous  passages,  or  deep,  cm-ved, 
and  angular  cavities,  where  we  can  least  make  use  of 
them."  *  We  may,  if  requisite,  enlarge  the  wound.  This, 
however,  should  never  be  done  as  a  mere  matter  of 
course,  without  some  clear  and  definite  object.  Dilatation 
<if  the  orifice  is  generally  necessaiy  in  order  to  facilitate 
extraction.  When  the  foreign  body  lies  tolerably  near  incisions 
the  surface,  and  at  some  distance  from  the  oriounal  '"'^"'^  ^'^ 
wound  (but  not  otherwise),  we  may  cut  down  upon  it.'' We  '"'""''■''''^ 


*  Hennen  on  Military  Surgery,  2nd  edition,  pp.  75,  76. 
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aa-e  justified  imder  these  cu-cumstances  in  making  a  second 
wound.  If  a  bullet  be  lodged  in  bone,  it  may  be  followed 
by  means  of  saws,  scoops,  or  trephines.  Mr.  Guthi-ie 
describes  the  consequences  of  a  ball  remaining  embedded 
in  bone  as  generally  very  serious.  BuUets,  however,  may 
remain  encysted  in  various  parts  for  many  years,  without 
causing  any  particular  amount  of  inconvenience,  and  may 
at  last  require  removal,  as  in  the  following  case. 
Case.  A  man  presented  himself  to  me  at  St.  Bartholomew's 

Hospital,  in  the  year  1845,  and  requested  that  I  would 
remove  his  leg.  He  stated  that  he  had  received  a 
musket-ball  in  the  left  knee,  at  the  stonning  of  Ghuznee, 
in  India  ;  that  he  had  suffered  pain  in  the  joint  ever 
since — a  period  of  some  fom-  years  ;  that  he  had  no  hope 
of  recovery,  as  all  means  of  relief  had  been  exhausted. 
On  examining  his  knee,  I  found  a  depression,  about  tlu-ee 
inches  above  the  outer  condyle,  foraied  by  the  baU, 
which  had  not  passed  through  the  limb.  'When  this 
fact  was  fully  ascertained,  I  felt  much  inclined  to  trephine 
the  bone  ;  but  the  question  at  once  raised  itself,  at  what 
point  to  trephine  1  Circumstances  cm'iously  combined 
to  enlighten  me  in  this  inquiry.  I  had  at  that  time 
under  my  care  Captain  H.,  the  officer  who  led  the 
storming-party  at  that  siege,  on  the  blowing  up  of  the 
outer  gates  with  gunpowder,  and  who  was  well  infoi-med 
of  all  the  details.  From  him  I  learnt  the  height  of  the 
walls  from  which  the  soldier  was  shot,  and  the  distance 
at  which  he  must  have  been  placed  from  their  base  ; 
and  by  these  means  I  calculated  the  angle  at  which  he 
must  have  been  struck,  and  that  the  baU,  if  not  diverted 
from  its  coiu-se,  miist  be  deeply  sunk  in  the  substance  of 
the  inner  condyle.  This  probability  was  increased  by  the 
fact  of  pain  being  refen-ed  to  that  region.  Under  these 
circumstances,  I  determined  to  trephine  the  bone.  For 
this  pm-pose  I  had  a  deep  trephine  made  of  about  eight 
lines  in  diameter,  and  having  drami  a  line,  forming  an 
oblique  circle  around  the  joint  from  the  point  struck,  I 
cut  down  on  the  condyle  at  the  point  crossed  by  this 
line.  I  then  applied  the  trei^hine,  and  cut  into  the 
centre  of  the  condyle.  The  bone  was  harder  than  it 
usually  is  in  health,  and  of  tliis  sign  I  augm-ed  favour- 
ably. Having  removed  the  centre,  at  the  depth  of 
somewhat  less  than  an  inch  from  the  surface,  I  struck  on 
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a  metallic  body,  which  proved  to  be  the  biillet,  and 
which  I  extracted  with  some  little  difl&culty,  by  means  of 
a  strong  instalment,  on  the  jDrinciple  of  a  corkscrew, 
which  I  had  had  made  for  that  purpose.  The  man 
recovered,  and  retained  a  useful  limb.  Doubtless,  the 
success  of  this  operation  was  greatly  due  to  good  fortune, 
and  not  exclusively  to  skill. 

The  above  remarks  are  merely  intended  to  illustrate 
the  principles  upon  which  such  cases  should  be  treated. 
For  further  detail,  I  must  refer  to  the  works  of  militaiy 
surgeons,  as  those  of  Hennen  and  Guthrie.  I  cannot 
leam  that  our  knowledge  of  this  branch  of  surgeiy  has 
been  at  all  extended  by  the  late  war. 


ACUPUNCTURE. 

The  practice  of  puncturing  the  skin  with  a  needle  or 
fine  lancet  is  sometimes  adopted,  with  a  view  to  permit 
the  escape  of  serum  from  the  cellular  tissue  beneath,  in 
cases  of  anasarca.  From  six  to  twelve  j)\mctiu-es  are 
generally  made  in  the  lower  extremity  for  this  pm-pose, 
and  the  quantity  of  fluid  which  is  removed  by  this 
means  is  sometimes  very  considerable — much  more  than 
might  be  anticipated.  It  is  advisable  not  to  make  these 
punctures  veiy  near  to  each  other.  This  operation  has 
occasionally  been  followed  by  sloughing  of  the  integu- 
ments, a  result  atti-ibuted  to  the  too  frequent  introduc- 
tion of  the  needle  within  certain  limits.  Hydrocele  is 
sometimes  treated  in  this  manner ;  the  fluid  escapes  into 
the  cellular  tissue  of  the  scrotum,  and  from  thence  is 
rapidly  absorbed.  Acupuncture  was  formerly  much 
practised  for  the  cure  of  certain  diseases,  as  neuralgia 
and  rheiuDiatism.  It  was  sometimes  combined  wfth 
galvanism  ;  two  needles  were  introduced  to  a  gi-eater  or 
less  depth  among  the  tissues,  at  a  certain  distance  from 
each  other,  the  diseased  part  being  included  between 
them,  and  a  wire  of  the  battery  was  attached  to  each 
This  plan  of  treatment  is,  at  present,  I  believe,  vcit 
seldom  resorted  to. 

We  often  assist  our  diagnosis  of  certain  tumours  by 
the  mti-oduction  oi^  grooved  or  open  needle  into  their  sub- 
stance. The  character  also  of  any  fluid,  the  result  of  disease 
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may  often  be  conveniently  ascertained  by  the  introduction 
of  this  instrument  into  the  cavity  containing  it.  A  small 
quantity  usually  escapes  along  the  groove,  or  if  the  fluid 
be  too  thick  or  viscid  to  pass  through  the  small  apertm-e, 
we  withdraw  the  needle,  after  rotating  it,  and  generally 
find  a  sufficient  quantity  remaining  in  the  gi'oove  for  the 
purposes  of  diagnosis. 

The  introduction  of  a  needle  can  scai-cely  be  termed 
an  operation.  It  is  passed  through  the  skin  by  a  slight 
jerk,  and  carried  onwards  by  gently  rotating  it.  The 
resulting  aperture  seldom  needs  any  subsequent  attention. 

Fine  trocar.  jg  sometimes  preferable  to  employ  a  very  small 

lancet,  or  the  fine  trocar,  which  latter  is  an  iustriunent 
often  of  value  in  perforating  the  walls  of  cavities. 

When  we  call  to  mind  the  uncertain  nature  of  diseased 
fluid  products  formed  within  the  body,  wliich  no  tact,  how- 
ever erudite,  can  invariably  determine,  and  recollect  how 
entirely  the  treatment  by  the  sm'geon,  in  many  cases, 
should  depend  on  an  accurate  diagnosis  of  the  natm-e  of 
such  contents,  no  prudent  man  will  be  unprovided  with 
some  form  of  instrument  of  this  kind,  which  will  answer 
the  useful  purpose  of  exploring  many  diseases  of  doubtfiil 
character  before  proceeding  to  extirjaation.  Its  intro- 
duction is  productive  of  little  j^ain,  and  I  cannot  say  that 
I  have  ever  known  an  example  of  iujmy  sustained  fi'om 
its  judicious  use  ;  while,  on  the  other  hand,  its  employ- 
ment is  occasionally  the  som-ce  of  the  greatest  delight 
both  to  the  patient  and  to  the  sm-geon.  Of  the  value 
of  such  instruments,  whether  in  the  form  of  a  gi'ooved 

Case.  needle  or  of  a  minute  trocar,  I  will  give  one  example 
that  occmTed  in  my  own  practice  ;  ordinary  examples 
are  familiar  to  us  all.  Several  years  ago  I  was  consulted 
by  a  gentleman,  formerly  a  member  of  om-  profession, 
who  was  enjoying  in  private  life  the  reward  of  an  active 
and  honom-able  cai-eer  of  laborious  devotion  to  his  pro- 
fession, dui-ing  which  he  had  deservedly  acquired  the 
esteem  and  affectionate  regtuxl  of  a  large  circle  of  his 
friends.  He  is  yet  well  known  in  the  coimty  of  Berks. 
This  gentleman  Jiad  a  swelling  of  the  cheek  which 
appeared  to  arise  from  the  bone.  The  swelling  involved 
the  side  of  the  face,  was  firm  in  substance,  and  rounded 
in  foiTn.  It  was  not  attended  with  much  pain,  and  in 
size  was  equal  to  that  of  the  section  of  about  the  half  of 
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a  moderate  sized  orange.  It  had  much  the  appearance 
of  malignancy ;  in  which  du-ection  the  opinions  of  Mr. 

 ,  of  myself,  and  of  another  surgeon  of  eminence 

who  was  consulted,  gradually  pointed.  The  probable 
issue  was  well  known  to  the  subject  of  the  disease  ;  and 
as  for  myself,  I  would  most  willingly  have  relinquished 
any  responsibility  altogether.  He  had  paid  me  several 
visits,  and  each  visit  rather  tended  to  increase  the  fear  of 
a  malignant  disease.  After  seeing  him  for  some  five  or  six 
times,  I  determined  to  bring  the  knowledge  of  its  natm-e 
to  a  crisis,  and  we  waited  the  issue  of  the  inquiiy,  in 
silent  but  most  painful  apprehension  ;  and  I  need  hardly 
say,  that  the  moment  that  decided,  whether  a  man  with 
the  high  qualities  I  have  described,  should  enjoy  pro- 
longed life,  or  be  consigned  to  an  eai'ly  and  most  painful 
death,  was,  as  it  ever  must  be,  a  moment  of  intense 
interest.  Pus,  however,  issued  from  the  groove,  and  all 
anxiety  ceased.  Such  moments  are  among  the  highest 
resoiu'ces  of  the  medical  man,  and  afford  him  some 
reward  for  years  of  tuu-eqnited  labour  and  anxiety  of 
mind,  that  no  money  can  piu'chase,  and  no  reward  can 
compensate.  The  above  case  proved  to  be  an  infiltration 
of  matter  in  the  masseter  and  neighbouring  muscles. 

A  modification  of  simple  acupunctm'e,  which  may  be  Drilling, 
termed  drilling,  is  often  most  advantageously  employed 
in  hydi'ocele.  It  consists  in  introducing  a  common 
sewing  or  darning-needle  as  in  acupuncture,  but  instead 
of  immediately  withdrawing  it,  it  is  to  be  rotated 
between  the  thumb  and  forefinger  for  a  minute  or  so. 
One  puncture  is  sufficient.  This  simple  expedient  will 
generally  suface  for  the  complete  removal  of  the  fluid  in 
the  com-se  of  a  few  days. 
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CHAPTER  XXIX. 

ON  THE  CESAREAN  OPERATION  AND  OVARIOTOMY.  ! 

CASES   REQUIEINO  THK   C^SAKRAN   OPEEATION  —  THE   MORAL   LAW   OP     |  ;■: 

ENGLAND  DEMANDS  TUB   PRESERVATION  OF  THE  MOTHER          CASES  \i 

FOR    EMBRYOTOMY           OPERATION    BEFORE    THE    FDLL    TERM  OF 

GESTATION  CONSIDERED — OPERATION  BEFORE  LABODR  HAS  BEGUN 
 TEMPERATURE  OF  ROOM  —  CHLOROFORM  OPERATION  —  AFTER- 
TREATMENT  —  OVARIOTOMY          NATURE    OF    DISEASE    DIAGNOSIS 

IMPORTANT  —  UNILOCULAR  CYST  MULTILOCULAR  CYSTS — VARYING 

CONTENTS  INDICATIONS  FOR  OPERATING  OONTRA-INDICATIONS  

OPERATION  AFTER-TREATMENT. 


The  name  of  this  operation  indicates  its  antiqmty. 
But,  notwithstanding  its  antiquity,  it  is  an  operation  so 
rai'ely  undertaken,  that  few  sm'geons,  indeed,  can  be  said 
to  be  possessed  of  experience  in  its  performance.  The 
Ctesareau  operation  is  resorted  to  in  cases  of  laboiu*,  in 
which  the  transmission  of  the  child,  in  any  condition, 
through  the  lower  apertm-e  of  the  pelvis,  is  rendered 
impracticable,  by  reason  of  the  contracted  uatm'e  of  the 
aperture.  The  completion  of  the  labour  must  not  be 
simply  difficult,  but  impossible.  All  the  resom*ces  of 
modern  art,  and  all  the  improvements  of  manipulative 
skill,  must  be  proved  incompetent  to  extract  the  foetus, 
even  though  reduced  to  fragments  within  the  cavity  of 
the  uterus.  But  this  reduction  is  itself  impracticable. 
Horn's,  and  even  days,  of  actual  labom-  elapse,  and  no 
advance  is  made  in  the  descent  of  the  fostus.  The  bones 
present  an  impassable  barrier  to  the  advance  of  the  func- 
tion, and  the  mother  dies  exhausted,  or  the  uterus  bursts 
in  the  repeated  efforts  to  expel  its  contents. 
Contraction  This  condition  of  the  pelvis  may  exist  in  early  life,  and 
congeni^tal  couplcd  with  general  rachitis  of  tlie  osseous  system,  or 
or  recent,  may  supeiwene  on  some  change  in  the  health  of  the 
Avoman  in  after-life,  and  limited  to  the  pelvis  only.  It  is 
not  imcommon  in  the  records  of  sucli  cases,  for  a  woman 
to  beai-  a  child,  which  is  expelled  without  difficulty,  and 
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within  two  or  three  years,  to  undergo  such  alteration  in 
the  foi-m.  of  the  pelvis,  as  precludes  the  possibility  of 
uatm-al  bh-th.  This  morbid  condition  consists  in  the 
contraction  in  the  natiu-al  dimensions  of  the  antero- 
posterior diameter,  and  is  caused  not  by  the  approxima- 
tion of  the  coccyx  to  the  arch  of  the  pubis,  but  by  the 
descent  of  the  sacrum  towai-ds  the  symphisis.  The 
approximation  is  so  great  as  to  preclude  the  free  intro- 
duction of  more  than  one  or  two  fingers  into  the  vagina. 
The  finger  comes  into  almost  immediate  contact  with 
the  promontory  of  the  sacrum,  and  the  antero-posterior 
diameter  is  reduced  to  a  length  of  fi'om  one  to  two  inches, 
while  that  of  the  transverse  may  remain  unaltered. 

The  first  and  most  important  consideration  relates  to  ^  "e^^^J^,. 
the  possibihty  of  extracting  the  foetus  piecemeal,  by  the  otomy. 
operation  of  embryotomy,  for  the  life  of  the  mother  is 
our  fii-st  considei'ation.  Such  is  the  moral  law  that 
guides  oiu-  British  pi-actice.  Not  so  imperative,  however, 
is  this  law  on  the  continent ;  nor,  indeed,  was  it  in  the 
earlier  period  of  our  own  country,  and  hence  the  more 
frequent  recm-rence  to  the  Csesarean  operation  in  foreign 
countries.  This,  however,  is  the  just  and  prevailing  law 
of  England,  in  which  we  have  recourse  to  this  large  and 
dangeroiis  operation  so  rai'ely  ;  and  such,  perhaps,  is  the 
explanation  of  the  fatality  that  attends  it,  inasmuch  as 
the  disinclination  to  resort  to  its  agency  may  explain  its 
imnecessary  postponement,  until  the  strength  of  the 
patient  is  too  far  exhausted  to  sustain  the  operation 
without  additional  danger. 

In  the  Statistical  Records,  by  Dr.  Kayser,  of  Copen-  statistics 
hagen,  the  Csesarean  section  had  been  performed,  up  to  Kayser. 
the  year,  1839,  no  less  than  thi-ee  hundi-ed  and  thirty- 
eight  times  since  the  year  1750 ;  of  which  cases  one 
hundred  and  twenty-eight  recovered.*  Many  examples 
are  recorded  of  recoveiy  fi-om  the  operation  repeated  on 
the  same  woman.  Dr.  Michaelis,  of  Kiel,  operated  three 
times  successfully  on  the  same  subject.  An  example  is 
also  related  of  success  attending  its  perfoimance  four 
times  on  the  same  woman,  t  When  we  hear,  however  as 
in  the  statement  of  Dr.  Hocbeke,  that  the  operation  has 

*  British  and  Foreign  Review,  vol.  xiv. 

t  Edinburgh  Med.  and  Surgical  Journal,  vol.  xlvii. 


704 


OPERATIVE  SURGERY. 


been  perfomied  no  less  than  fifteen  times  by  the  same 
operator,  we  may  reasonably  inqnire,  whether  all  the 
resources  of  modern  art  were  exhausted  before  having 
recom-se  to  the  section  of  the  uterus.  With  respect  to 
the  facility  of  removing  the  foetus  by  means  of  the  opera- 
tion of  embryotomy,  there  is  no  doubt  that  it  is  possessed 
in  different  degrees  of  perfection  by  different  accoucheurs ; 
for  success  does  not  more  depend  on  manipulative  skill 
than  upon  the  exercise  of  patience,  and  the  endm-auce  of 
both  fatigue  and  trouble  by  the  accouchem-,  as  well  as 
of  suffering  by  the  patient.  The  difficulty  of  obtaining 
a  free  access  to  the  litems  for  this  pm-j)ose,  may, 
independently  of  the  contracted  state  of  the  pelvis, 
derive  increased  difficulty  from  the  condition  of  the 
cei'VLx, 

Relaxation  In  a  casc  I  shall  afterwards  relate,  of  defoi-mity  occurring 
in  early  life,  in  which  the  cervix  was  jammed  in  between 
the  bones,  the  lower  part  of  the  organ  did  not  participate 
in  the  general  actions  of  the  remainder,  but  continued 
flabby  and  undilated  up  to  the  moment  of  the  operation. 
This  fact,  supposing  it  a  general  one,  should  be  kept  in 
mind,  as  likely  to  distinguish  the  cases  of  contraction 
from  congenital  deformity,  from  such  as  had  occiuTed  in 
later  life,  and  especially  from  cases  requiring  the  operation 
on  women  w^ho  had  previously  produced  one  or  more 
childi-en  by  natm-al  birth.  In  such  cases  I  imagine  that 
the  operation  by  embryotomy  would  be  impracticable, 
unless  by  division  of  the  cei-vix  uteri,  which  would  render 
the  undertaking  so  comjalicated  as  to  influence  strongly 
the  decision  in  favour  of  the  lai-ger  operation. 

It  is  obvious  that  no  absolute  rule  can  be  laid  down 
applicable  to  all  cases  of  questionable  necessity.  It  is 
equally  so,  that  an  anterp-posterior  diameter  of  one  inch  is 
incompatible,  either  with  the  descent  of  a  full-gi'own 
foetus,  or  with  the  manipulation  required  by  the  em- 
bryotomist.  Therefore,  in  such  a  case,  we  resort  at  once 
to  the  Csesarean  operation  ;  -while,  on  the  other  hand, 
supposing  the  diameter  to  be  that  of  two  inches,  its 
Degree  of  necessity  then  becomes  a  qxiestion.  In  my  first  opera- 
coutrnction.  ^^^^^  performed  in  1847,  this  diameter  by  admeasurement 
after  death,  on  removing  all  the  soft  parts,  was  one  inch 
and  one  third,  and  when  m'c  occupy  a  portion  of  this  space 
by  tlie  uterus,  with  its  double  wall,  the  bladder,  and  the 
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cellular  memlarane,  I  may  give  the  real  breadth  as  not 
more  than  one  inch.  And  yet  in  this  case  there  were  not 
wanting  in  the  examination,  authorities,  if  such  they  may 
he  called,  who  deemed  the  operation  for  embryotomy  all 
that  was  requu-ed.  This  is  human  natm-e  and  quite 
imalterable. 

In  reference  to  the  operation  of  embiyotomy,  we  must 
recollect  that  we  are  engaged  in  the  endeavom"  to  extract 
the  foetus  from  an  organised,  though  by  no  means  a 
highly  sensitive  cavity.  Under  many  conditions  of  eccen- 
tric birth,  the  uterus  is  the  subject  of  very  rough  and 
often  of  violent  handling,  of  Avhich  inflammation  of  a 
serious  character  is  no  infrequent  result.  But  how  much 
greater  violence  is  sustained  by  this  organ  in  case  of 
protracted  embryotomy,  in  which  large  and  ponderous 
instiiunents  are  introduced  again  and  again,  thi-ough  a 
period  of  many  hours'  dm'ation,  during  which,  although 
there  may  be  no  escape  of  blood,  the  nervous  system  of  the 
patient  is  tried  to  the  utmost  verge  of  human  endurance. 
Yet  it  cannot  be  denied,  that  this  pamful  operation  is 
preferable  to  the  alternative  of  the  division  of  the  uterus. 
Such,  however,  are  the  responsibilities  of  the  case,  that 
few  medical  men  would  undertake  them  without  the  con- 
viction of  their  absolute  necessity,  and  in  cases  admitting 
of  doubt,  eveiy  available  authority  should  be  consulted. 

With  regard  to  the  question  of  time,  the  earher  its  Early  resort 
perfoi-mance  the  better,  after  labour  has  actually  com-  desirable, 
menced.  No  doubt,  the  fatal  result  in  many  cases  may 
be  attributed  to  the  exhausted  condition  of  the  patient 
before  the  operation  was  resorted  to.  Days  and  nights 
have  elapsed  during  which  the  indecision  of  the  surgeon 
has  failed  to  appeal  to  the  only  resource  admissible,  and 
the  patient  has  either  sunk  immediately  under  the  loss 
of  blood,  or  life  has  been  prolonged  for  a  few  hours 
only. 

When  the  condition  of  the  pelvis  is  ascertained  at  an  Question  of 
early  period  of  gestation,  a  question  may  arise  as  to  the  before  the 
expediency  of  the  attempt  to  forestall  the  usual  date  of  "mth 
deliveiy  by  an  early  operation.     Such  a  question  was 
raised  on  my  first  case,  of  which  the  following  are  some 
of  the  particulars,  extracted  from  notes  taken  at  the 
time  : — 

On  the  25th  of  November,  184G,  Mr.  .John  placed  Cases. 
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under  my  charge  the  case  of  Sarali  Bartlett,  aged  thirty- 
two,  foiu-  feet  one  inch  in  height.  She  was  a  member  of 
a  tall  family,  but  had  ceased  to  grow  fi-om  seven  years  of 
age.  She  was  in  the  seventh  month  of  pregnancy.  Mr. 
J.  informed  me,  that  he  had  examined  her  jyer  vac/inam, 
and  had  ascertained  the  impossibility  of  her  producing 
per  vias  naturales,  a  child,  even  at  that  jDcriod.  This 
opinion  having  been  confirmed  by  other  authorities,  I 
took  her  into  the  hospital,  and  by  tlie  kindness  of  the 
Treasm-er  a  private  room  was  awarded  to  her.  Shortly 
after  her  arrival,  she  was  examined  by  my  friends,  Dr. 
Rigby  and  Dr.  Smith,  in  conjunction  with  Mr.  Jolin, 
himself  no  weak  authority  in  obstetric  matters.  These 
gentlemen  ascertained,  that  the  antero-posterior  diameter 
was  not  more  than  about  an  inch  and  a  half ;  that  embryo- 
tomy was  impracticable,  owing  to  the  contracted  size  of 
the  superior  inlet  to  the  pelvis,  and  the  proximity  of  the 
promontory  of  the  sacrum  to  the  os  pubis.  I  also  ascer- 
tained the  same  facts  by  examination.  The  patient  being 
placed  under  my  charge,  the  first  idea  that  stnick  me 
was  the  desirableness  of  getting  rid  of  the  evil  as  eai-ly  as 
Grounds  possible.  The  gf ounds  on  which  I  reasoned  were  these  : 
operation  present  period,  viz.,  at  seven  months,  the  foetus  is 

small,  and  the  uterus  equally  so,  in  proportion.  The 
vessels  will  bleed  less  freely,  being  of  smaller  calibre.  The 
external  wound  will  be  large  only  in  proportion  to  that 
required  by  the  uterus.  The  operation  is  thus  simplified, 
and  has  but  two  objections,  viz.,  that  the  foetus  of  seven 
months  will  probably  not  survive  so  sudden  and  imcere- 
monious  an  introduction  into  life  ;  and,  second,  that  the 
woman  herself,  being  at  present  free  from  all  inconvenience, 
the  operation  will  come  under  the  class  of  "  operations  of 
expediency."  But  the  woman  was  unmarried,  and  had 
no  desu-e  that  her  child  should  sm-rive,  her  o^ti  repu- 
tation being  to  herself  an  object  of  higher  considei-ation 
than  the  life  of  the  child.  Having  no  inclination,  how- 
ever, to  become  a  participator  in  tliis  sentiment,  that 
argument  weighed  but  lig'htlj^  on  my  mind.  Yet, 
in  reflecting  on  tlie  matter,  I  confess  I  was  inclined  to 
waive  all  consideration  for  the  child,  and  to  keep  my 
anxieties  exclusively  for  the  benefit  of  the  mother. 

However,  all   my  reasoning  was   subverted   by  the 
opinions  of  others.    On  this  question  1  consulted  Dr. 
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Locock,  Dr.  Fergixson,  Dr.  Rigby,  and  other  eminent 
accoucheurs,  and  I  also  had  the  opinion  of  several  hospital 
sui-geons.  The  sui-geons,  like  myself,  were  generally  in  ^P^°^;°°g°^.. 
favom-  of  the  early  operation  ;  the  accoucheurs  of  the  favouring  ' 
latter  one.  The  grounds  on  which  the  latter  formed  [?*^_°P^'''*- 
their  opinion  were  these  :  Nine  months  was  the  natural 
period  of  gestation,  and  at  the  full  term  the  constitution 
imderwent  an  important  change  on  reaching  a  natural 
crisis  ;  that  it  would  enhance  the  danger  to  her  life  to 
throw  a  violent  obstacle  in  the  way  dm-ing  the  progress 
of  gestation,  at  that  late  period  of  it  ;  that  miscaniages, 
even  without  violence,  were  often  more  dangerous  to  life 
than  confinements,  owing  to  the  above  cause ;  that 
among  the  causes  of  failure  htemon-hage  was  compara- 
tively a  rare  one  ;  and,  finally,  that  there  would  pro- 
bably be  no  considerable  addition  to  the  quantity  of 
blood  lost  by  an  operation  at  the  ninth  month  beyond 
that  at  the  seventh. 

The  imanimity  of  this  opinion,  with  the  exception, 
perhaps,  of  Sir  Charles  Locock,  compelled  me  to  waive  my 
own  ojiinion,  though  I  coidd  not  but  view,  with  something 
allied  to  alarm,  the  meandering  veins  of  enormous  size, 
some  of  which,  nearly  half  an  inch  in  diameter,  crossed 
the  uterus,  as  exhibited  in  the  injected  preparation  in  the 
hospital  museum.  Still  I  felt  that  the  case  was  a  com- 
pound one,  involving  the  best  resom'ces,  both  of  the 
accoucheur  and  of  the  surgeon ;  that  in  all  matters 
relating  to  the  science  of  the  accouchem-,  I  was  bound 
to  be  influenced  by  his  experience  and  his  reasoning,  so 
far  as  it  was  brought  home  to  my  own  convictions,  while, 
in  the  purely  surgical  department  of  the  case,  I  early 
determined  to  follow  the  dictates  of  the  best  judgment  I 
could  myself  bring  to  the  case.  So  fai*  as  relates  to  the 
matter  of  experience,  however,  there  was,  in  fact,  none  to 
be  had.  The  position  is  an  unrecorded  one  ;  at  least  I 
could  not  ascertain,  in  any  record  of  midwifery  practice, 
the  existence  of  a  case  in  which  these  questions  had  been 
raised.  I  place,  therefore,  before  the  reader  the  gi-ounds 
on  which  I  acted  in  detcnnining  to  postpone  the  operation 
till  the  full  period  of  the  ninth  month. 

A  second  important  question  then  preseiTted  itself  for  Question  of 
consideration  ;  viz.,  whether,  on  waiting  for  the  full  term 
of  gestation,  I  should  operate  after  labour  had  actually  bour? 
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commenced,  or  select  a  convenient  hom-  before  labour 
pains  were  positively  established.  The  advantages  of  the 
latter  course  were  great.  I  could  select  the  hour,  and 
could  not  be  taken  by  sm-prise ;  the  patient  could  be 
prej)ared  for  the  effort  up  to  the  hour  of  the  operation  ;  I 
should  be  able  to  command  any  assistance,  and  such 
requisite  attendance  as  might  confer  important  advan- 
tages on  my  patient.  The  other  alternative  was  not, 
however,  to  be  readily  disposed  of  To  what  end  had  I 
been  waiting  during  two  months,  and  superseding  the 
advantages  of  an  early  operation,  but  that  the  constitu- 
tion should  be  freed  from  a  sudden  shock.  There  could 
be  little  alteration  in  the  woman's  condition  in  the  com'se 
of  the  two  mouths,  tmless  labovu-  pains  had  actually  begun ; 
imless  her  constitutional  powers  were  screwed  up  by 
necessity  for  some  great  effort,  of  which  the  operation 
would  form  a  part.  In  referring  to  the  cases  recorded,  I 
find  the  operation  rarely,  if  ever,  to  have  been  done 
before  labom*  had  commenced.  My  own  impressions, 
therefore,  were  confinued  on  reflection,  that  it  would 
prove  a  less  severe  shock  to  her  constitution,  if  I  waited 
till  labour  pains  had  begun,  and  then  operated  before  her 
strength  was  impau'cd  by  the  exhaustion  consequent  on 
their  long  continuance.  The  statistics  of  the  Cassai-ean 
operation  compel  us  to  refer  the  frequency  of  death  to 
protracted  labour,  when  the  uterus  had  been  struggling 
against  a  mechanical  obstruction  during  sixty,  seventy,  or 
eighty  hours,  imder  which  circumstances  death  occm-s  in 
the  relation  of  seventy-five  per  cent.  ;  and  it  is  an  equally 
important  featiure  in  this  calcrdation,  that  the  results  of 
early  operations,  were  as  fixvom-able  in  their  issue  to  both 
-  mother  and  child,  as  the  late  cases  proved  fatal  to  both, 
the  death  of  the  child  being,  in  the  latter,  almost  cei-tain. 
By  the  term  early  operation  is  understood  cases  in  which 
the  uterus  had  been  reheved  within  twenty  or  twenty- 
four  hours  ;  b;it  within  this  period  the  eai'lier  the  opera- 
tion be  undertaken  the  better. 
Question  of  Two  subjects  for  consideration  yet  present  themselves 
ofXyoom!  before  I  proceed  to  the  operation  itself :  the  firet  relates 
to  the  question  of  temperature ;  the  second,  to  the  ad- 
ministration of  chloroform.  With  regard  to  the  first  of 
these,  it  is  orrged  by  some  authors,  among  whom  is  Dr. 
Frederick  Bird,  that  the  tempei-ature  of  the  room  should 
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be  I'aised,  as  nearly  as  may  be,  towards  blood  heat.  His 
recommendation  relates,  however,  to  operations  for  the 
excision  of  ovarian  tnmoui's,  and  not  to  the  section  of  the 
uterus.  There  is  an  important  difference  between  the 
two  :  in  the  operation  for  Ovariotomy,  the  draught  on 
the  vital  powers  is  not  great,  the  operation  itself  is  far 
less  serious,  and  little,  if  any,  blood  is  lost ;  but  in  large 
operations,  involving  serious  loss  of  blood,  such  elevation 
of  the  temperature  of  the  room  is  always  injurious,  by 
its  depressing  influence  on  the  nervous  system,  and  is, 
in  my  opinion,  to  be  avoided.  The  temperature  is  un- 
natm-al,  and  the  respiration  is  hampered  by  its  intensity. 
If  we  avoid  cold  and  study  comfort,  it  is  all  that  is 
reqiiired.  A  cool  temperature  is  more  congenial  to  the 
action  of  the  lungs,  under  almost  all  circumstances,  than 
a  hot  one,  and,  in  my  opinion,  far  less  likely  to  provoke 
evil  consequences,  whether  catan-hal  or  inflammatoiy. 

With  respect  to  the  administration  of  chlorofonn,  I  am  Question  of 
not  prepared  to  give  a  veiy  positive  answer.     In  the  4^™'°/ chio' 
second  operation  I  performed,  Dr.  West,  accustomed  to  roform. 
witness  the  beneficial  effects  of  this  agent  in  St.  Bar- 
tholomew's Hospital,  entertained  strong  objections  to  its 
administration  ;  but  I  am  not  certain  with  quite  sufficient 
reason.   That  chloroform  prostrates  the  powers  in  a  slight 
degi-ee,  I  fully  believe  ;  but  in  a  slight  degree  only,  and  it 
must  be  acknowledged  that  the  Caesarean  operation  cannot 
be  classed  among  the  most  painful  operations  of  the  sm-- 
geon.    On  the  whole,  however,  I  am  disj^osed  to  recom- 
mend its  use  in  moderation. 

With  a  view  to  prepare  for  every  contingency,  it  is  a  Position  of 
part  of  the  duty  of  the  operator  to  ascertain,  if  possible, 
the  position  of  the  placenta.  At  all  events,  negatively, 
that  it  does  not  lie  over  the  line  of  incision  into  the  uterus; 
and  this  knowledge  is  generally  to  be  acquired  by  careful 
auscultation.  If  it  appear  to  be  connected  to  the  anteiior 
wall  of  the  uterus,  we  are  prepared  for  a  difficulty,  which, 
presenting  itself  unexpectedly  in  the  course  of  the  opera- 
tion, would  cause  hesitation  and  possibly  alarm. 

The  above  being  the  conditions  in  which  the  attempt 
to  relieve  the  uterus  of  its  contents  should  be  resorted  to, 
I  proceed  to  the  description  of  the  operation.    The  in-  incision  in 
cision  should  be  made  in  the  linea  alba.    The  lateral  ^'""^ 
position  of  the  uterus  in  the  abdomen,  is  no  excuse  for 
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an  incision,  in  the  linea  semilunaris,  and  the  transverse 
section,  without  sufficient  reason,  appears  preposterous. 
It  would  tax  my  ingenuity  to  discover  an  adeqiiate  motive 
for  this  form  of  incision.  Its  length  should  depend  on 
the  size  of  the  uterus  and  of  the  abdomen.  Probably 
ft-om  six  to  ten  inches  would  include  the  extremes.  A 
part  of  this  line  must  necessarily  be  above  the  umbilicus. 
Before  making  it,  the  outline  should  be  marked  in  ink, 
otherwise  we  have  no  certain  guide  to  the  centre  of  the 
abdomen. 

In  the  act  of  making  the  first  incision  and  xmtil  it  is 
completed,  it  would  be  well  to  request  the  assistants,  of 
which  four  in  number  at  least  are  required,  to  suj^port  the 
sides  of  the  abdomen  gently,  with  a  view  to  press  the 
uterus  against  the  abdominal  walls,  for  the  pui-pose  of 
excluding  the  small  intestines.  The  incision  should  stop 
PreTent  short  of  the  pubes,  by  about  an  inch  or  two.  Two  assist- 
ofiutestiue.  ^^^^  should  foUow  the  line  made  by  the  knife,  with 
their  hands,  compressiug  the  abdominal  parietes  against 
the  iiterus,  to  prevent  the  escape  of  intestine  from  the 
woimd.  Much  of  the  success  of  the  operation  depends 
on  this  manipulation  ;  for  the  escape  of  intestine,  not  only 
retards  the  proceeding  very  unprofitably,  but  the  requisite 
efforts  made  to  restore  and  to  retain  the  intestine  within 
the  abdomen  are  necessarily  iujm-ious,  as  being  liable  to 
provoke  inflammation.  When  the  abdominal  section  is 
completed,  the  operator  should  take  a  rapid  glance  at  the 
position  of  the  uterus.  The  organ  wiU  probably  lie  over 
to  one  or  the  other  side,  and  the  extent  of  this  deviation 
from  the  straight  line,  should  be  ascertained  by  passing 
the  hand  into  the  abdomen  as  far  as  the  side  of  the  organ, 
uterus  If  its  obliquity  be  great,  the  uterus  should  be  raised  a 
tcwanfs  little  and  supported  by  the  assistant,  because  it  is  of  gi-eat 
mesial  line,  moment  that  the  incision  into  it  be  made  in  as  straight  a 
direction  through  the  anterior  wall  as  possible.  If  the 
uterus  lie  very  obliquely,  an  upper  angle  may  present  at 
the  outer  wound,  and  the  consequence  may  be  that  the 
fallopian  tube  will  be  involved,  and  liable  to  division. 
With  respect  to  the  question  of  hcemorrhage,  and  to  the 
necessaiy  contraction  of  the  organ  on  the  removal  of  its 
contents,  the  longitudinal  incision  is  most  eligible. 

The  section  of  the  uterus  may  be  made  almost  imme- 
diately; for  the  quantity  of  blood  that  flows  from  the 


CESAREAN  OPERATION. 


711 


outer  wall  is  always  slight,  if  the  incision  have  been 
con-ectly  made  in  the  linea  alba.  The  section  of  the  °^ 
exposed  organ  should  be  effected  by  a  long  suiaerficial  " 
incision,  gradually  deepened  and  completed  by  a  deep- 
gi-ooved  du-ector,  armed  with  a  large  ljut  pointed  knob  ; 
the  length  of  the  incision  varying  from  five  to  seven,  or 
even  nine,  inches,  biit  dependent  on  the  size  of  the  organ. 
When  the  contents  are  fully  exposed,  the  membranes 
should  be  ruptured  by  the  hand,  some  part  of  the  child 
will  immediately  present  itself  at  the  woimd,  the  hand 
tlien  grasping  the  entire  footus,  removes  it  to  a  length 
sufficient  to  tie  the  cord.  The  bleeding  at  this  moment  is 
considerable  enough  and  often  immense,  and  the  patient 
sinks  rapidly  towards  a  state  of  deliqiiium.  The  hand  is 
now  again  introduced  into  the  uterus,  for  the  pm-pose  of 
removing  the  placenta,  which  is  to  be  quickly,  but  gently, 
detached.  If  this  structm-e  occupy  the  anterior  wall  of  Division  of 
the  litems,  there  remains  no  alternative  but  cutting  i'^^'-""'^- 
through  and  detaching  it  as  rapidly  as  possible,  and  even 
should  this  relation  be  ascertained  befoj^-e  the  operation  is 
commenced,  it  woiUd  not  justify  any  variety  in  the  in- 
cision through  the  walls  of  the  uterus.  On  removing  the 
child,  the  iiteins  sinks,  and  the  abdominal  parietes  hold 
a  new  relation  to  the  contents.  Tension  is  changed  to 
flaccidity,  blood  flows  copiously  from  the  uterine  walls,  the 
atony  of  the  muscles  offers  a  very  inefficient  resistance  to 
the  escape  of  intestine,  the  prevention  of  which  demands 
the  greatest  care,  otherwise  its  descent  is  inevitable. 
Two  pah's  of  hands,  at  least,  are  requisite  for  this  purpose, 
and  the  best  management  will  be  requh'ed.  The  litems 
rapidly  contracts,  and  the  hfemorrhage  is  reduced  in 
amount  dining  every  subsequent  minute.  As  the  con- 
traction approaches  the  natural  dimensions  of  the  organ 
the  tendency  of  the  intestine  to  escape  is  also  diminished, 
and  some  ten  to  twenty  minutes  may  be  allowed  to  elapse 
for  the  entu-e  cessation  of  tlie  bleeding,  and  the  restora- 
tion of  the  uterus  to  its  natiu-al  size  after  deliveiy.  I 
found  gi-eat  benefit  to  be  derived  from  a  circular  bandage  Circular 
of  about  nine  or  ten  inches  in  breadth,  divided  across  the 
middle,  and  the  cut  edges  connected  by  about  a  dozen 
strong  silk  threads,  of  eight  or  ten  inches  in  length.  Tliis 
bandage  is  passed  around  the  body  of  the  patient  before 
the  operation  is  commenced,  and  on  the  contraction  of 
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the  uterus  and  the  cessation  of  the  hajmon-hage,  it  is  to 
be  drawn  down  over  tlie  abdomen,  and  held  hghtly  by 
two  assistants.  It  will  be  found  to  form  an  excellent 
temporaiy  substitute  for  closure  of  the  abdominal  wound, 
while  it  permits  free  manipulation,  between  the  thi-eads, 
in  the  passing  of  sutures.  The  operator  sliould  give 
ample  time  for  the  uterus  to  contract.  If  blood  con- 
tinues to  flow,  it  is  much  better  that  the  escape  be  visible 
than  that  it  flow  into  the  abdomen,  after  the  wound  is 
closed. 

The  other  considerations  yet  I'equu-e  notice :  first, 
the  indispensability  of  ascertaining  that  no  portion  of  in- 
testine is  involved  in  the  uterine  wound,  which  has  occa- 
sionally caused  fatal  strangulation ;  and,  secondly,  the 
patency  of  the  os  uteri  should  be  ascertained  by  the 
introduction  of  the  finger  into  the  cervix.  The  wound 
may  now  be  united  by  sutures  passed  tlu-ough  the  sub- 
stance of  the  abdominal  parietes,  but  not  including  the 
rectus  muscle,  if  exposed.  Perhaps  ten  or  twelve  may  be 
employed.  The  last  inch  above  the  pubes  may  be  left 
ununited,  in  oi-der  to  permit  the  escape  of  blood,  or 
lochial  discharge.  Strips  of  sticking-plaster  should  be 
applied  over  the  sutures,  and  a  moderate  compress  of 
cotton-wool  will  comi^lete  the  operation. 

The  Cfesarean  operation  shoidd  be  rapidly  and  boldly 
executed.  Eveiy  appliance  that  contingencies  may  requii'e 
should  be  readily  at  hand,  including  a  warm-bath  for  the 
child,  and  other  material  of  the  nursery.  Neither  the 
linea  alba  nor  the  uterus  is  highly  sensitive,  and  may  be 
divided  fi-eely.  In  my  first  operation,  the  child  was  in  the 
anns  of  the  nm'se  in  five  minutes  and  a  half  from  the 
time  of  the  first  incision.  In  the  second,  in  six  minutes 
and  a  half ;  but  safety  requires  that  the  subsequent  stages 
of  the  operation  be  executed  with  care  and  deliberation. 

The  after-treatment  of  the  Ceesarean  operation  consists 
in  allaying  suffering,  in  upholding  the  vital  powers,  and  in 
fostering  the  recm-rence  of  the  natural  functions  of  the 
body.  The  first  indication  is  upheld  by  ease  of  position, 
and  by  the  agency  of  sucli  sedative  medicines  as  will  tend 
to  "  steep  the  senses  in  forgetfulness,"  Avithout  impairing 
the  internal  functions  of  the  body.  1  plead  guilty  to  the 
error  of  excessive  pi-cssiu-e  on  the  abdomen  in  my  firet 
case,  and  I  was  so  far  myself  unmindful  of  one  important 
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indication.  The  patient  sm-vived  about  thirty-sis  hours. 
In  the  second  case,  in  conjunction  with  my  friend  Dr. 
West  and  other  eminent  physicians,  my  patient  was 
treated  with  opium  in  rather  large  doses,  both  by  the 
stomach  and  by  enema ;  and  so  far  successfully.  The 
young  woman  was  constitutionally  initable,  with  a 
standard  pulse  of  one  hundred  and  twenty,  and  had 
been  previously  insane.  Tlie  patient  survived  to  the 
sixth  day,  and  then  sank.    Both  infants  smTived. 

The  loss  of  blood  incidental  to  the  division  of  so  large 
vessels  compels  the  early  resort  to  food  as  the  best 
protective  against  inflammation.  The  secretory  functions 
of  the  body  generally,  especially  those  of  the  skin  and 
kidneys,  should  be  encom-aged,  but  the  intestines  should 
be  kept  in  a  state  of  perfect  quietude  for  several  days.  An 
occasional  injection  is  aU  that  is  requii-ed.  Local  pains 
should  be  treated  with  opium,  and  not  by  depletion. 


ON  OVARIOTOMY. 


This  large  and  serious  operation  is  resorted  to,  for 
the  piu-jDose  of  effecting  a  permanent  cm-e  in  cases  of 
ovarian  dropsy.  The  proposition  of  the  removal,  by 
section  of  the  abdominal  parietes  of  the  secreting  cyst 
of  an  ovary,  is  not  a  recent  one ;  but  the  execution  has, 
within  the  last  ten  years,  been  attended  with  results 
that  set  at  rest  the  early  anticipations  of  danger,  which 
emanated  from  many  of  the  most  experienced  members 
of  om"  profession.  Abundant  evidence  is  obtainable 
justifying  the  resort  to  it  as  the  radical  means  of  re- 
moving a  disease,  the  records  of  which  have  ever  testified 
to  its  fatality,  provided  the  cases  be  selected  with  skill 
and  experience.  Unhappily,  the  operation  of  ovariotomy 
is  not  applicable  in  all  cases  of  ovarian  cysts,  nor,  per- 
haps, in  the  majority  of  examples,  unless  v/e  are  per- 
mitted to  enlarge  the  circle  by  the  admission  of  cases 
in  which  the  danger  increases,  and  in  which  ultimate 
recoveiy  is  more  than  questionable. 

With  respect  to  the  nature  and  origin  of  the  disease  Nature  and 
it  is  well  known  that  the  ovaries  of  tlio  human  subject  MseLc 
are  liable  to  the  formation  of  cystic  cavities,  either  siiigly 
or  m  numbers,  occasionally  clustered  together  like  a 
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bunch  of  gi-apes.  Sometimes  cysts  form  within  cysts, 
and  each  presenting  different  characters,  both  as  regards 
the  material  of  the  cyst  and  the  nature  of  the  contents. 
Some  may  be  hned  with  a  vascular  membrane,  and  the 
exterior  is  often  sub-cartilaginous  in  textm-e.  One  or 
several  of  such  cysts  may  enlarge  at  any  period  of  life 
after  jjuberty,  till  they  reach  an  enormous  magnitude, 
distending  the  cavity  of  the  abdomen,  restricting  the 
powers  of  respiration,  by  compression  on  the  diaphragm. 
Variety  in  and  impairing  the  function  of  digestion.  The  textm-e 
thegrowtii.  ^£  cysts  thus  formed,  varies  materially  in  thickness, 
exhibiting  sometimes  the  tenuity  of  a  thin  membrane, 
and  occasionally  acquiring  the  thickness  and  substance 
of  a  fleshy  textm-e.  As  great  a  variety  pervades  the 
contents  which,  though  generally  serous  and  limpid, 
assume  the  varieties  of  albumen,  lymph,  puriform  and 
pm-ulent  fluid ;  indeed,  when  the  cysts  are  bilocidar 
or  midtilocular,  the  contents  of  one  or  more  of  these 
tumours  may  vary  in  character  from  the  rest.  The  resort 
to  some  agency  more  eflicient  than  the  temporary  benefit 
derived  from  .the  ordinary  operation  of  punctm-e,  has 
been  rendered  necessary  by  the  almost  universal  fatahty 
that  attends  the  disease,  when  subjected  to  the  ordinary 
treatment  of  tapping.  Of  such  cases  it  is  rai-e  that  the 
patient  sirrvives  the  disease  for  a  longer  period  than 
two  years,  and  the  majority  die  within  twelve  months. 
When,  therefore,  we  consider  the  frequency  and  the  fatal 
character  of  ovarian  dropsy,  it  is  not  surprising  that 
patients  are  foimd  who  will  willingly  submit  to,  and 
surgeons  who  will  undertake  an  operation  which,  though 
not  unattended  with  danger  to  life,  yet  oflers  the  only 
alternative  to  almost  certain  death,  by  the  substitution 
of  means  that  will,  if  successful,  terminate  in  their 
entire  recovery.  A  most  correct  diagnosis  of  evei-y  case 
is  indispensable  to  success,  withotit  which  all  is  tmcertain 
and  luisafe.  Indeed,  we  cannot  form  any  ap])roach  to 
correct  statistics  of  the  operation,  without  the  most 
accm-ate  diagnosis  ;  and  the  only  mode  by  which  we  can 
legitimately  reduce  the  extent  of  danger  to  its  most 
moderate  limits,  is  to  resort  to  the  radical  cure  only  in 
such  examples  of  the  disease  as  offer  a  prospect  of  the 
greatest  success,  and  to  restrict  tlie  operation  to  cases 
composed  of  cysts,  containing  serum,  or  slightly  albu- 
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minous.  Unless  the  diagnosis  be  most  accurately  made, 
we  are  in  ignorance  both  of  the  number  and  the  nature 
of  the  cysts  which,  on  exposiu-e,  may  prove  to  be  so 
large  and  so  soUd  as  to  be  unmauageable  by  the  operator, 
by  resisting  evacuation  by  the  largest  cauula  passed  into 
them.  If  diagnosis  cannot  decide  on  these  matters,  both 
as  regards  number  and  quality,  the  operation  should 
demand  yet  fm-thcr  deliberation.  If  these  conditious 
can  be  ascertained,  and  prove  favoiu-able  to  the  experi- 
ment, there  is  no  medical  reason  why  the  operation 
should  not  be  midertaken. 

The  history  of  the  case,  founded  on  the  report  of  the  History  of 
past  symptoms,  has  no  concern  with  the  number  of  the  ^^'^ 
cysts  ;  that  fact  can  only  be  ascertained  by  careful,  and 
often  by  elaborate,  manipulation  ;  but  with  respect  to 
the  character  of  the  contents,  a  question  of  perhaps 
equal  importance,  history  is  intimately  concerned.  In 
the  wateiy  cyst,  the  past  symptoms  ai"e  almost  exclusively 
confined  to  such  as  are  consequent  on  mechanical  dis- 
tension, and  without  pain  or  other  concomitant,  and  may 
be  of  comparatively  rapid  growth ;  whereas,  the  solid 
contents  indicate  a  more  ckronic  progress,  each  form, 
however,  being  unaccompanied  by  local  pain,  except  from 
the  above  cause.  The  puriform,  and  still  more  the  Purulent 
puriUent,  contents  are  the  consequence  of  local  action,  depcudeiit 
which  has  long  been  the  accompaniment  of  pain  and  ou  local 
general  derangement  of  health.  Such  are  the  occasional 
conditions  conseqiient  on  the  punctm-e  by  the  trocar ; 
inflammation  follows  the  operation,  and  the  new  secretion 
becomes  pmulent  instead  of  serous.  Besides,  the  question 
of  the  natme  and  contents  of  the  cysts  is  another,  of 
no  less  moment,  perhaps  of  yet  greater  importance,  as 
regai-ds  the  eligibility  of  the  operation,  than  either  of 
the  above,  viz.,  the  adherent  or  non-adherent  relation 
of  the  cyst  to  the  structures  around  ;  for  it  is  obvious, 
that  however  suitable  may  be  the  proposed  operation, 
so  far  as  relates  to  the  structure  of  the  sac  and  the 
natm-e  of  the  contents,  if  the  mass  be  adherent  to  any 
considerable  extent,  an  operation  is  inadmissilile.  The 
cases  selected,  therefore,  in  which  it  may  be  most  favour- 
ably resorted  to,  are  such  as  have  not  been  tampered 
with  by  frequent  evacuation,  or  by  the  attempted  euro 
by  pressure,  and  have  been  free  from  all  signs  of  in- 
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flammatory  action,  in  which,  as  above  described,  tlie 
disease  has  travelled  onwards  without  pain  or  seriou.s 
illness,  or  the  presence  of  any  other  sign  beyond  that 
of  mechanical  pressure,  and  the  numerous  lesser  ailments 
arising  from  it.  Tlie  case  is,  therefore,  rendered  less 
eligible,  in  which  tapping  has  been  even  once  resorted 
to ;  because  it  argues  the  greater  probability  of  adhesions, 
and  the  liability  to  altered  secretion ;  and  unless  the 
negative  of  these  conditions  be  ascertained  on  examina- 
tion, the  ojjeration  becomes  doubtful. 

The  knowledge  to  be  acquired  by  examination  demands 
both  tact  and  delicacy.  The  first  question  to  be  deter- 
mined relates  to  the  simple  or  multilocular  character 
of  the  mass,  inseparably  connected  with  which,  however, 
is  the  natm-e  of  the  contents.  We  must  ascertain  to 
what  extent  the  impulse  caused  by  tapping  with  the 
iinger  is  felt  over  the  abdomen.  We  should  take  any 
given  point,  and  proceeding  thence  in  all  directions, 
obtain  this  information  ;  for  the  impidse  being  conveyed 
with  much  gi-eater  facility  through  the  medium  of  the 
fluid  contents  -than  of  cyst  itself,  if  obtamed  by  a  light 
and  delicate  manipulation,  may  be  detected  with  gi-eat 
precision.  The  same  action  should  then  be  repeated  in 
the  line  of  every  transverse  diameter ;  and  supposing  the 
impulse  across  to  be  perfect  in  all  directions,  we  may 
deduce  the  fact  of  the  absence  of  any  large  secondaiy 
cysts.  In  cases  of  large  bilocular  cysts,  placed  side  by 
side  and  occupying  the  general  cavity  of  the  abdomen, 
the  impulse  conveyed,  by  concussion  from  right  to  left, 
is  different  from  that  from  left  to  right ;  this  difference 
depending  on  the  concussion  of  a  large  mass  of  fluid 
passing  through  a  small  one,  and  vice  versd.  This  iuquiiy 
will  be  made  with  facility  proportioned  to  the  fluidity  of 
the  contents,  as  I  have  remarked  in  the  earlier  part  of 
this  work.  According  to  the  fluidity,  and  to  the  piu-ely 
serous  nature  of  the  contents,  will  exist  this  facility  of 
transmitting  the  impulse  from  side  to  side ;  and,  indeed, 
it  is  worthy  of  remark  how  slight  a  concussion  by  the 
finger  is  conveyed  across  the  tumour  when  an  aqueous 
fluid  is  contained  in  a  single  cyst.  These  are  niceties 
that  may  be  acquired  by  practice,  but  which  are  per- 
fected only  in  men  of  i-efined  sensations.  These  two 
questions  being  determined,  the  third,  which  relates  to 
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adhesion,  can  only  be  approached  within  the  circle  of 
probabihty.  We  test  it  by  its  general  mobility  ;  and, 
negatively,  by  the  absence  of  local  j)ain  or  former  disease 
throughont  the  growth ;  and  the  probability  of  the 
absence  of  adhesion  is  further  strengthened  by  the 
unilocular  character  of  the  cyst,  which  fact  has  ali-eady 
been  ascertained.  If  the  two  former  conditions  have 
been  established — if  the  impulse  be  conveyed  aci'oss, 
responding  to  the  slightest  concussion  of  the  finger,  and 
not  arrested  in  its  coiu'se,  requiring  a  new  starting  point 
to  reach  the  opposite  side,  and  there  remain  no  evidence 
of  adhesion  obtained  from  mechanical  examination  and 
former  history,  and  the  patient's  health  be  otherwise 
good,  the  case  presents  no  indications  precluding  the 
resort  to  the  operation. 

The  patient  is  placed  in  a  semi-reclining  position  in  Operation, 
bed,  leaning  against  a  firm  support,  covered  with  pillows. 
The  temperatm-e  of  the  room  having  engaged  the  atten- 
tion of  the  profession,  I  would  add  one  word  on  this 
subject.  It  is  the  practice  of  Dr.  Frederick  Bu-d,  who  Tempera- 
perfoiTQS  this  operation  with  great  skill  and  dexterity,  ^^ol^m^ 
as  I  can  myself  bear  witness,  and  has  obtained  the  con- 
currence of  others,  to  raise  the  temperature  to  a  degree 
beyond  that  which  is,  in  my  opinion,  very  supportable 
either  to  the  patient  or  the  attendants  ;  which  tempera- 
ture is  retained  so  long  as  inflammation  is  impending. 
I  quite  concm-  with  Dr.  Bu-d,  in  the  principle  of  averting 
inflammation  by  diaphoresis,  and  in  the  chapter  on 
Aneurism  I  have  given  an  example  of  my  adhesion  to 
this  doctrine  as  far  back  as  the  year  1842  j  but  I 
strongly  object  to  the  admission  of  any  depressing  agency 
dm-ing  an  operation,  which,  in  my  opinion,  can  only 
increase  an  evil  already  great.  Elevate  the  temperatm-e 
if  you  please,  dm-ing  the  time  at  which  the  inflammation 
may  be  anticipated,  but  not  dm-ing  the  operation  for 
inflammation  cannot  appear  for  many  hom-s  afterwards  • 
and  I  conceive,  that  the  resort  to  this  depressing  ao-ent 
sliould  not  be  made  until  the  shock  of  the  operatton^has 
entirely  passed. 

The  incision  which  is  to  be  made  with  a  strong  scalpel 
should  occupy  the  mesial  line  of  the  linea  alba.  Its 
extent  should  be  as  short  as  possible.  From  four  to  five 
inches  will  suffice  for  the  removal  of  any  cyst  for  whicli 
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au  operation  is  admissible.  Less  than  this  length  will 
increase  the  difficulty  of  manipulation,  supposing  the 
disease  to  prove  multilocular  and  the  contents  very 
albuminous  or  fibrinous  in  character.  With  respect  to 
the  question  of  chloroform,  I  both  adopt  and  recommend 
the  resort  to  it ;  except,  indeed,  the  opinion  of  the  ope- 
rator be  pledged  to  the  elevated  temperature  of  the 
room,  -when  it  is,  I  conceive,  contra-indicated  by  the 
tendency  to  faint. 

The  incision  need  not  be  cairied  above  the  umbilicus, 
nor  quite  down  to  the  os  pubis.  The  division  should  be 
made  with  some  care  through  the  fat  and  peritoneum, 
tiU  the  anterior  surface  of  the  sac  is  exposed.  This  mem- 
brane should  then  be  seized  with  a  strong  pair  of  hooked 
forceps,  with  pointed  and  projecting  teeth  ;  by  means  of 
which  the  sac  should  be  firmly  held.  As  the  fluid  flows 
off",  both  the  cyst  and  the  prominent  abdomen  become 
reduced  in  size,  and  the  former,  gi-adually  elongating,  is 
drawn  without  effort  through  the  wound.  A  second  cyst 
may  be  brought  into  view,  seized  and  punctm-ed  as  before, 
and  the  enthe  cavity  or  cavities  evacuated.  By  this 
process  the  cysts  will  collapse  with  the  loss  of  then- 
contents,  and,  unless  adherent,  will  escape  from  the  wound 
Troatment  Up  to  theu.'  root.  If  adliesions  present  and  are  suscepti- 
sfou^'^^  ble  of  sepai-ation,  the  practice  is  obvious  ;  if  not,  the  con- 
tents of  the  cavity  should  be  evacuated,  and  the  cyst  cut 
at  a  slight  distance  from  the  adhesion.  Little  or  no  blood 
will  have  escaped,  and,  generally  speaking,  the  intestines 
remain  passive,  and  are  often  not  even  visible  dm-ing  the 
operation.  The  neck  or  root  of  the  cyst  is  to  be  sur- 
rounded by  a  strong  and  well  waxed  cord  of  silk,  which  is 
drawn  tight  around  it,  and  the  end,  with  that  of  the 
divided  cyst,  left  hanging  though  the  womid.  All  that 
now  remains  is,  to  apply  several  sntm-cs  to  the  wound, 
the  edges  of  winch  should  be  brought  into  perfect  apposi- 
tion, to  invest  the  abdomen  with  a  layer  of  fine  cotton 
wool,  and  to  apply  moderately  firm  pressure  by  means  of 
a  flannel  roller.  The  patient,  when  replaced  in  bed, 
should  be  laid  on  her  back,  with  the  legs  raised  over  a 
pillow  sufficient^  high  to  relax  the  abdominal  muscles. 
For  tlie  after  treatment  I  must  refer  the  reader  to  the 
subject  of  the  Citsarean  operation,  and  elsewhere,  warning 
him  against  lunieccssary  depletion,  by  the  agency  of  the 
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laucet.  The  treatment  of  Dr.  Bird  is,  I  think,  to  be 
followed  in  principle,  if  not  entirely  in  detail.  The 
advantage  of  the  administration  of  ice,  in  conjunction  with 
diaphoresis,  is  veiy  positive. 

More  recently  the  radical  cm-e  of  ovarian  cysts  has  been 
attempted  by  the  injection  of  a  solution  of  iodine.  The 
evidence  at  present  in  its  favour  is  not  very  satisfactory. 


ON  THE  ADMISSION  OF  AIR  INTO  VEINS. 

A  few  words  on  this  interesting  subject. — Many  ex- 
amples of  this  teiTible  accident  have  been  recorded,  and 
I  know  of  no  circumstance  which  might  occm*  dm-ing  an 
operation  more  calcidated  to  create  alarm  in  the  minds 
of  all  persons  present.  The  great  and  sudden  change, 
from  life  to  apparent  death,  in  many  instances  the  ob- 
scurity of  the  cause,  and  therefore  the  doubt  which  must 
necessarily  arise  as  to  the  efficacy  of  the  means  we  should 
employ  to  restore  the  vitality  of  the  patient,  all  conspire 
to  confuse  and  embarrass  the  mind  of  the  operator. 

This  accident  has  generally  occm'red  during  operations  Regions 
about  the  base  of  the  neck  or  thorax,  at  some  spot  near  ^'"^^^ 
the  teimination  of  the  large  veins  in  the  heart ;  a  fact 
not  difficult  of  explanation  when  we  bear  in  mind  the 
influence  exerted  by  inspiration  upon  the  retimi  of  venous 
blood  to  the  heart.  The  ch'cumstauces  attending  the 
entrance  of  air  into  a  vein,  are  generally  the  following: 
The  sm'geon  may  be  engaged  in  dissecting  out  some  form 
of  tumour  from  the  base  of  the  neck  or  axilla,  and  during 
the  operation  he  renders  tense  the  parts  to  be  divided, 
in  order  to  facilitate  the  action  of  the  knife.  At  the 
moment  of  division,  the  patient  inspu'es,  perhaps  deeply, 
by  no  means  an  uncommon  occmTence  during  an  opera- 
tion, a  hissing  or  gurgling  sound  is  for  a  moment  heard.  Attendant 
or  perhaps  no  sound  may  be  audible,  and  the  patient 
suddenly  falls  into  a  state  of  collapse,  the  powers  of  the 
circulation  rapidly  fail,  the  pidse  ceases  to  be  distincuish- 
able,  the  respiratory  movements  are  incomplete'  and 
in-egular,  a  deadly  pallor  overspreads  the  countenance, 
the  cornea)  appear  more  or  less  hazy,  and  the  irides 
become  indifferent  to  the  influence  of  light,  the  tempera- 
tm-e  rapidly  falls,  and  a  cold  sweat  partially  bedews  the 
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sui-face  ;  in  short,  all  the  symptoms  of  approaching  disso- 
lution by  syncope  are  present,  and  in  a  few  minutes  the 
patient  ceases  to  live.  In  some  instances  the  symptoms 
are  rather  allied  to  those  of  apnoea,  combined  occasionally 
with  those  of  coma ;  the  pulse,  although  still  to  be  felt, 
being  slow  and  irregular,  with  ineffectual  and  spasmodic 
attempts  at  respiration,  and  the  countenance  becomes 
livid.  Should  the  patient  be  happily  rescued  from  death, 
more  or  less  severe  symptoms  of  febrile  excitement  gi-adu- 
ally  supervene. 

Post-mor-       The  post-mortem  appearances  wliich  have  been  gene- 
aucos?^^'^^'  ^''"'■^^y  observed,  are  briefly,  gi-eat  venous  congestion ;  the 
right  side  of  the  heart  more  or  less  distended  with  blood, 
rendered  frothy  by  the  presence  of  air,  of  which  a  quantity 
is  also  usually  found  in  the  pulmonary  artery,  and  more 
rarely  in  the  vena  cava  superior;  the  left  side  of  the 
heart  contracted,  containing  little  blood,  and  very  rarely 
Cause  of     any  air  ;  the  lungs  appear  healthy.    I  shall  not  ventm-e 
death.  enter  at  length  into  any  disc\iSsion  concemiug  the 

proximate  cause  of  death.  Blood,  rendered  frothy  by 
the  presence  of  air,  is  incapable  of  passing  through  the 
minute  capillaries  of  the  lungs,  and  the  evidence  before 
us  points  to  this  fact  as  the  chief  one  concferned  in  the 
production  of  death.  How  far  the  presence  of  air  in 
the  cavities  of  the  heart  may  be  jirimarily  concerned  in 
the  annihilation  of  its  movements,  is  not  yet  determined ; 
but  I  am  rather  inclined  to  regard  its  impaired  action 
as  produced  secondarily,  by  the  disorder  of  the  piUmonaiy 
circidation.  The  question  has  been  discussed  at  con- 
siderable length,  and  numerous  experiments  performed, 
with  a  view  to  elucidate  the  phenomena  observed.  The 
subject  has  been  especially  investigated  by  Bichat,  Rysteu, 
Amussat,  Su-  C.  Bell,  Cormack,  Dr.  J.  Reid,  and  more 
recently,  by  Mr.  Erichsen. 

In  all  operations  where  this  accident  is  liable  to  occm-, 
Ave  should  employ  every  care  to  guard  against  its  occm-- 
rence.  We  should  hesitate  to  divide  parts  in  a  state  of 
tension,  where  there  is  any  probability  of  wounding  a 
large  vein,  and  more  especially  at  the  instant  of  inspira- 
tion, and  it  Avoidd  be  well,  whenever  a  doubt  may  arise, 
to  exert  pressure  between  the  parts  to  be  divided  and  tlie 
heart.  Should  this  accident  unfortunately  occur,  our 
remedies  to  be  effectual,  must  be  promptly  applied, 


AIR  IN  VEINS, 


721 


there  is  no  time  to  consult  oi'  consider,  and  barely  Jfj^g^t'""® 
sufficient  to  act.  The  first  indication,  of  com-se,  is  to  ment. 
check  the  fiu'ther  entrance  of  air  by  pressure  over  the 
orifice.  Should  the  symptoms  be  those  of  syncope,  the 
patient,  if  not  already  reclined,  should  be  placed  hori- 
zontally, with  the  head  lowered,  and  the  application  of 
warmth,  friction,  and  stimulants  made.  Above  all,  artificial 
respiration  should  be  most  perseveringiy  employed.  If 
the  symptoms  of  asphixia  predominate,  the  abstraction  of 
a  small  quantity  of  blood  from  the  external  jugular  vein, 
may  in  some  cases  be  beneficial. 
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CHAPTEE 

AFTER  TREATMENT  OF  OPERATIONS. 

and°^^-  treatment  consequent  on  large  and  critical  opera- 

rkal.^"^^'  tions,  marks  the  surgeon,  whether  a  con-ect  obsei^er  of 
the  phenomena  of  life,  exhibiting  a  Avilliug  obedience  to 
the  laws  by  which  the  functions  of  the  human  organism 
are  governed  ;  or  whether  the  unthinking  adherent  of 
traditional  practice  based  upon  the  unsound  jihysiology 
of  a  nearly  bygone  era.  The  former  is  guided  by  obser- 
vation, the  latter  by  rale.  Of  the  first  it  may  be  said, 
his  knowledge  is  progi'essive  ;  of  the  second,  his  know- 
ledge is  comjjleted,  the  cup  is  filled  to  the  brim.  Treat- 
ment by  the  one  is  rational ;  by  the  other,  empirical, 
o  ^ration  If  we  reflect  on  the  two  conditions  of  a  person,  the 
one  prior,  the  other  subsequent  to  a  large  operation, 
whether  that  of  amputation,  or  the  removal  of  the  entu-e 
of  a  large  breast,  which  has  entailed  a  considerable  loss 
of  blood,  we  are  naturally  led  to  enquire  in  what  respect 
they  differ.  At  a  period  shortly  previous  to  the  ope- 
ration his  arterial  system  was  engaged  in  the  circvda- 
tion  of  the  exact  quantity  of  blood  requii'ed  for  health, 
and  his  neiwous  system  was  in  perfect  hai'mony  with  it. 
From  his  arterial  system,  one  or  more  pints  of  blood 
have  escaped,  the  quantity  remaining  in  his  blood  vessels 
being  diminished  to  that  extent.  In  tlie  same  degree 
has  his  neiwous  system  lost  its  tone;  he  is  agitated  by 
every  exciting  cause.  His  mental  system  has  sustained 
a  shock,  and  is  prostrate  in  a  ratio  with  the  excess 
of  his  former  anxiety,  his  fear,  his  hope,  or  wliatever 
may  have  been  the  predominant  emotion  of  his  mind. 
The  pabulum  of  animal  life  is  diminished  below  the 
standard  of  health  by  a  sudden  loss  occurring  without 
the  stimulus  and  suj^port  of  necessity ;  his  nervous 
system  is  shaken  by  tlio  reduced  supply  of  blood  to  his 
brain  ;  his  mind  also  has  received  a  shock  through  the 
suddenness  and  severity  of  its  emotions. 
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What  then  is  this  man's  condition  1  Surely  that  of 
exhaustion  of  his  vital  powers,  and  the  indications  from  Indications 
which  are  obviously  twofold.  1st.  To  replace  the  blood,  meut? 
and  thus  to  restore  the  force  and  energy  of  his  nen^ous 
system  ;  and  2nd.  To  restore  to  both  body  and  mind 
that  tranquillity  which  the  violence  of  the  operation  has 
deprived  them  of  Such  are  apparently  the  distinct  indi- 
cations to  be  obeyed  by  the  judicious  surgeon.  Let  it  be 
recollected  that  reparatory  actions  are  now  called  into 
requisition, — actions  requu-ing  additional  force  for  their 
perfect  accomplishment, — and  actions  demand  powers, 
those  powers  already  weakened  by  loss  of  blood.  We  are 
in  truth  claiming  an  extra  work  on  a  reduced  diet  scale. 
These  are  actions  not  merely  of  supply,  but  of  repau-. 

It  is  clearly  the  first  duty  of  the  sm-geou  to  endeavour 
to  grant  this  support — to  replace  the  patient  as  nearly  as 
possible  in  the  condition  from  which  the  occurrences  of 
the  last  two  hours  have  removed  him — by  tranquillising 
his  ner\'ous  system,  and  by  the  addition  of  new  blood. 
If  we  fail  in  this  indication,  whether  through  ignorance 
or  through  neglect  ;  if  we  liold  to  the  antiquated, 
and  happily  nearly  obsolete  doctrines  of  the  "secre- 
tions," and  administer  a  pm'gative  or  an  "  alterative  ;" 
and  even  if  we  indulge  in  groundless  apprehensions 
of  inflammation ;  if  we  fail  to  observe  the  enormous 
capacity  for  stimulants  that  a  man  so  conditioned 
now  manifests,  or  to  note  the  benefit  arising  from  their 
administration,  we  are  not  competent  to  cope  with  the 
frightful  and  often  fatal  shock  to  the  economy  from 
large  operations,  attended  by  loss  of  blood — and  death 
will  follow.  And  death  does  follow  an  occasional  opera- 
tion possibly  of  no  magnitude,  and  from  which  the  loss  of 
blood  has  not  been  gi-eat,  in  the  direct  relation  of  cause 
and  effect ;  and  a  brief  period  of  eight  and  forty  hours 
may  close  the  scene.  We  have  here  no  inflammation  or 
inflammatory  tendencies,  no  hsemorrhage,  no  gangrene,  no 
cftusion  ;  the  man  becomes  restless,  his  pulse  rises  in 
frequency,  febrile  in-itation  indicated  by  a  hot  skin,  a 
rapid  pulse,  eccentricity  of  thought  and  expression, 
delirium,  and  death.  Such  cases  are  not  infrequent,  and 
when  once  in  the  ascendant  they  mock  all  remedies  as 
worthless.  It  may  be  asked  by  an  unobserviug  surgeon, 
whence  the  cause  of  a  result  so  unexpected  ?  The 
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answer  is,  a  fatal  shock  to  the  man's  nervous  system. 
Unexpected  it  may  prove,  but  the  ratio  of  sui-prise  wUl  be 
inversely  proportioned  to  the  close  and  vigilant  observa- 
tion of  this  man's  condition  prior  to  the  ojDcration.  We 
may  now  recollect  that  he  had  eaten  little  food  for  many 
days  or  weeks,  or  that  he  had  not  recovered  from  an 
attack  of  sickness  or  diarrhoea,  or  that  his  fear  of  death 
had  greatly  preponderated  over  his  hope  of  recovery. 
This  fatal  anticipation  will  occasionally  take  possession  of 
Inmd^'^^  °^  ^^'^  mind,  especially  in  the  case  of  women.  I  operated 
on  a  lady  of  remarkable  force  of  character  and  of  unusual 
mental  vigour,  her  corn-age  and  self-possession  were  sin- 
gularly prominent  in  her  entire  conduct  up  to  the  moment 
of  the  operation,  and  yet  those  aroimd  her  observed  a 
failure  in  her  resolution  on  the  day  fixed  for  its  perform- 
ance. I  lu'ged  postponement,  which  she  strenuously 
resisted.  She  had  laid  herself  on  the  table,  and  cliloro- 
form  was  about  to  be  administered,  when  she  suddenly 
sprung  up  and  exclaimed,  "I  am  certain  I  shall  die  !"  I 
removed  the  disease.  The  loss  of  blood  did  not  exceed 
a  few  ounces,  but  within  fifteen  hom-s  she  was  dead.  It 
was  not  tiU  after  her  death  that  I  learnt  she  had  not 
eaten  a  substantial  meal  for  several  weeks,  but  had  sup- 
j)lied  the  place  of  food  by  the  resort  to  an  excessive 
quantity  of  wine,  which  fact  had  been  studiously  concealed 
from  me.  Her  condition  was  imnatural.  Her  nei-vous 
system  was  suddenly  imstrung,  and  her  vital  powera 
sank. 

Exhaustion.  In  other  examples  death  is  more  remote.  In  them  the 
vital  powers  are  undermined  by  gi-adual  exhaustion,  which 
such  stimuli  as  are  iisually  administered  fail  to  airest. 
They  also  argue  a  morbid  state  of  debility  at  the  time  of 
the  operation  from  which  the  person  never  rallies.  From 
the  first,  the  issue  is  doubtful — till  the  stage  of  suppm-atiou 
turns  the  scale  against  them.  The  healing  pi-ocess  is 
arrested,  days  pass  without  progi-ess,  an  erythematous 
blush  encircles  the  wound,  appetite  fails,  sleep  is  broken, 
the  erythema  increases,  and  a  red  blush  of  so-called 
eiysipelas  extends  ai'ound.  Exhaustion  becomes  extreme, 
tlie  pulse  increases  in  rapidity,  the  stomacli  rejects  food, 
and  deatli  follows. 

Phlebitis.        Another  occasional  consequence  attendant  on  surgical 
operations  is  that  of  phlebitis  or  inflammation  of  veins, 
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passing  on  into  pyemia,  and  too  often,  wlieu  established, 
terminating  in  death.  When  the  disease  is  local  it  Local, 
exhibits  itself  in  the  foi-m  of  a  finn  thickening  of  the 
veins  in  the  neighbourhood  of  a  wound,  whether  made  by 
art  or  by  accident.  The  veins  are  hard  and  distended 
and  roll  under  the  finger  ;  often  they  are  painful  on 
pressiu-e,  but  not  invariably  so.  The  cellular  structui-e 
ai'ound  is  more  or  less  involved.  This  local  state  of  the 
vessels  may  constitute  the  entire  disease,  by  the  vein 
being  blocked  by  coagula,  to  their  or  its  junction  with 
the  first  branch  above  ;  or  the  disease  may  progi-ess  into 
the  suppui-ative  stage,  during  which  the  punilent  con- 
tents of  the  veins  will  be  carried  onwards  into  the  general  General, 
venous  circulation,  fonning  local  abscesses  in  the  tissue, 
whether  of  the  lungs,  or  the  liver,  or  the  areolar  struc- 
ture of  any  other  locality  of  the  tnmk  or  extremities. 
This  division  of  the  disease  (phlebitis),  is  that  adopted 
by  Dr.  Watson  in  the  last  edition  of  his  work,  who 
describes  the  three  forms  as  consisting  of  the  adhesive, 
the  circumscribed  suppurative,  and  the  difi"used  sup- 
purative. In  an  admirable  paper  in  the  Med.-Chir. 
Transactions,  Mr.  Amott  first  directed  the  attention  of 
the  profession  prominently  to  the  subject  of  phlebitis.  In 
this  paper,  that  eminent  surgeon  most  accm-ately  de- 
scribes the  condition  of  the  veins,  and  the  changes  they 
undergo,  noting  the  extension  of  the  inflamed  membranes 
upwards,  often  terminating  abruptly  at  the  junction  of 
the  affected  vessel,  with  the  tmnk  above  it. 

Neither  phlebitis,  nor  pyemia,  are  however,  frequent 
results  of  surgical  operations,  so  far  as  I  have  seen ; 
and  I  believe  they  are  more  commonly  found  in  the 
medical  than  in  the  sm'gical  wards  of  a  hospital.  Dr. 
Watson  remarks,  that  "  Suppurative  phlebitis  is  liable 
to  arise,  not  only  after  severe,  but  also  after  slight  in- 
juries, from  the  trivial  as  well  as  the  grand  exploits  of 
Burgeiy,  viz.,  spontaneously  as  it  were,  without  any  local 
hm-t,  under  the  agency  of  natural  causes,  such  as  ex- 
posure to  cold."  Phlebitis,  is  in  truth,  a  rare  result 
of  local  violence.  It  is  a  disease  essentially  asthenic  in 
its  natm-e,  and  depletion,  beyond  the  occasional  applica- 
tion of  a  few  leeches,  I  believe  to  be  quite  inadmissible. 
Greater  is  my  confidence  in  the  local  employment  of 
hot  fomentations  followed  by  the  inunction  of  mercurial 
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ointment  with  opium,  and  rolling  with  flannel.  In  more 
advanced  cases  of  phlebitis,  ending  in  local  abscesses, 
whether  in  the  areolar  tissue,  or  in  joints,  which  con- 
stitutes pyemia,  the  asthenic  tyjDe  of  the  disease  is  clearly 
marked  by  every  sign  of  debility.  For  my  own  con- 
victions, I  need  no  better  evidence  than  that  derived 
fi'om  the  fact  of  the  eutu-e  absence  of  cases  of  pyemia 
from  my  wards  in  St.  Bai'tholomew's,  for  the  last  three 
years ;  not  one  single  case  having  presented  itself  for 
treatment  dm-ing  that  long  period,  whether  spontaneous 
or  the  result  of  violence. 

Such  is  the  general  course,  and  such  the  cause  of  the 
occasionally  fatal  result  of  operative  proceedings.  Again, 
then,  let  me  m-ge  on  the  young  surgeon  to  keep  in  view 
tveatment.  the  two  prominent  requirements  of  his  patient  —  the 
supply  of  new  blood,  and  perfect  rest  to  the  nervous 
system.  Which  of  these  is  the  more  immediately  indi- 
cated will  depend  on  the  circumstances  of  the  individual 
case,  and  the  present  condition  of  the  patient.  If  the 
loss  of  blood  have  not  been  considerable,  quietude  may  be 
obtained  by  sedatives,  administered  as  soon  as  the  patient 
is  placed  in  bed,  and  the  chamber  restored  to  its  ordinaiy 
condition  by  the  removal  of  all  the  appliances  of  the 
.  operation.  Sleep  should  be  encom-aged,  and  eveiy  possi- 
ble cause  of  personal  or  mental  discomfort  removed.  This 
may  be  effected  by  a  moderate  dose  of  moi-phia,  A 
quarter  to  a  third  of  a  grain  will  suffice  for  the  purpose. 
The  constipating  property  of  the  opiate  can  scarcely  be 
deemed  an  objection  to  its  use,  because  any  degi-ee  of 
activity  of  the  intestinal  system  should  be  carefully 
avoided.  Two  or  even  three  days  may  often  be  allowed 
to  elapse  before  the  bowels  are  disturbed  by  aperient 
medicine.  This  of  com-se  infers  a  sufficient  action  on 
the  morning  of  the  operation.  With  a  view  to  restore  the 
force  of  the  circulation,  stimulants  may  be  administered 
not  only  freely  but  largely,  and  combined  with  any  form 
of  nutrient  that  is  palatable,  such  as  strong  decoction 
of  meat,  with  the  addition  of  farinaceous  food,  such  as 
biscuit  powder,  arrowroot,  sago,  or  maccaroni,  eggs  with 
brandy  or  sherry,  and  isinglass.  Tlie  capacity  of  the 
Stimulants,  individual  so  circumstanced  for  stimulants,  is  very  great. 

I  am  persuaded  it  is  flu-  gi-eater  than  is  generally 
believed.     If  wo  recollect  the   enoi-mous  quantity  of 
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brandy  that  may  be  consiimed  by  persons  when  reduced 
by  the  sudden  loss  of  blood  to  the  verge  of  death,  or 
by  those  equally  depressed  by  intense  cold,  or  diu-ing 
the  prostrate  condition  of  the  heart  in  sudden  collapse 
of  the  uervoiis  system — when  glass  after  glass  of  pui-e 
brandy  is  poiu-ed  down  the  throat  of  the  almost  im- 
conscious  patient,  without  producing  the  smallest  appeai'- 
ance  of  reaction — we  have  assurance  of  safety  in  the 
free  administration  of  stimulants  in  the  present  depressed 
condition  of  om-  patient.  In  stimulants  will  be  foimd 
the  only  safeguai-d  against  such  collapse  as  frequently 
follows  large  operations,  and  to  which  there  exists  a 
tendency  in  a  greater  or  less  degree  in  all.  In  stimu- 
lants will,  in  my  opinion,  be  found  the  only  protection 
against  local  congestion,  erysipelas,  or  pyemia — which  are 
but  manifestations  in  different  degi-ees  of  loss  of  vital 
power.  In  an  aggregate  of  150,  I  have,  within  the  time 
specified,  performed  about  eighty  large  operations  in 
sui'gery,  without  one  example  of  plilebitis  or  pyemia. 
No  moderate  quantity  of  any  undiluted  spirituous  drink 
will  produce  evidence  of  excitement,  and  stiU  less  of 
intoxication,  from  which  may  be  infen'ed  a  cajxicity  for 
the  stimulants,  and  if  a  capacity,  assiuredly  a  want.  For 
some  years  past,  I  have  noted  the  efficacy  of  stimulants 
given  under  the  conditions  above  described.  In  the  year 
1855,  a  succession  of  operations  in  St.  Bartholomew's 
Hospital  for  cancer  of  the  breast  were  succeeded  by 
prostration,  and  erythema  of  the  skin  aroimd  the  wound, 
sometimes  extensive.  I  need  hardly  say,  that  such 
condition  of  the  integuments  indicates  a  total  suspension 
of  the  healing  process.  The  next  case  that  presented 
itself,  I  treated  with  stimulants.  L  gave  her  an  ounce 
of  brandy,  a  little  diluted,  eveiy  fom-  hours,  and  con- 
tinued it  at  intervals  of  increasing  length  for  the  next 
forty-eight  hom's ;  she  had  neither  prostration,  consecutive 
fever,  nor  ciytheraa  around  the  wound,  and  her  recoveiy 
was  rapid.  I  conceive  the  principle  to  be  sound.  Its 
success  is  especially  marked  in  cases  where  the  loss  of 
blood  has  been  considerable,  or  in  which  the  nervous 
system  gives  evidence  of  unsteadiness.  The  treatment 
is  even  more  distinctly  indicated  where  the  subject  of 
the  operation  lias  been  largely  addicted  to  spirituous  or 
fermented  drinks. 
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It  is  much  the  practice  of  a  former  school  of  surgery 
to  admiuister  saliues  and  diaphoretics,  such  as  antimony, 
acetate  of  ammonia,  nitrous  sether,  and  tliere  can  be  no 
objection  to  their  employment,  provided,  if  witliout 
especial  indication  to  the  contrary,  they  act  neither  on 
the  skin,  on  the  kidneys,  nor  on  the  bowels.  If  given  to 
avert  the  sensation  of  thirst,  we  should  recollect  that  no 
indication  of  debility  is  more  manifest  than  this.  The 
fever  itself  exhibits  the  low  type  of  genuine  weakness, 
and  such  remedies  as  draw  upon  the  circulation  in  reahty 
aggravate  the  evil  they  are  intended  to  remove.  More 
rational  and  far  more  efficiently  is  the  seiisation  combated 
by  weak  dilutions  of  wine  and  water,  brandy  with 
lemonade  rendered  effervescent  by  alkali,  tkc.  When  the 
suppm-ative  stage  is  established,  bark  and  ammonia  of 
all  drugs  will  best  contend  against  the  tendency  to  con- 
secutive fever. 

Treatment  The  wound  should  be  frequently  examined,  so  far  as 
of  wound.  ^Yiat  is  possible,  between  the  plasters  and  around,  for  six 
or  eight  hours  after  the  operation,  for  the  purpose  of 
ascertaining  whether  any  or  what  quantity  of  blood  has 
escaped ;  we  may  find  every  quantity  between  oozing  and 
haemorrhage.  This  will  be  detei-miued  by  the  extent  to 
which  the  ch-essings  are  saturated.  If  discoloured  in  one 
direction  only,  and  to  the  distance  of  about  an  inch  or 
two  from  the  wound,  if  the  stains  of  blood  ai-e  stationaiy 
and  not  increasing,  although  the  discoloration  be  consider- 
able, thei-e  may  be  ground  for  fear  lest  early  union  by 
direct  adhesion  be  arrested  by  coagTila,  but  not  sufficient 
to  wan-ant  the  exposure  of  the  woxmd ;  but  if  the  bleeding 
be  large  and  the  di-essings  more  generally  satm-ated,  it  is 
better  at  once  to  remove  them  to  expose  the  cavity,  and 
arrest  the  lieemorrhage.  Secondaiy  htemon-hage,  if  it 
occur  at  all,  may  be  dated  from  the  hour  of  the  operation. 
Its  extent  may  be  calculated,  and  its  requisite  treatment 
adopted  within  the  limit  at  which  we  endanger  the 
process  of  union  by  the  first  intention,  or  direct  adhesion  ; 
therefore  no  permanent  injury  is  sustained  to  the  wound 
by  reopening  it,  however  injiirious  it  may  prove  to  the 
individual.  It  docs  not  of  course  follow  that  even  the 
ascertained  presence  of  coagula  justifies  the  removal  of 
the  plaster,  and  the  exposure  of  the  interior  of  the 
wound.    We  liavc  to  figlit  against  early  prostration,  and 
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consecutive  fever,  by  the  side  of  ■which,  a  wound  healing 
partially,  or  even  entirely  by  gi-anulations,  is  a  matter  of 
little  moment. 

The  date  of  the  first  dressing  of  a  large  and  deep 
wound,  whether  a  stump  or  an  excavation,  will  be  deter- 
mined by  its  condition.  If  the  smface  around  be  cool 
and  pale,  and  the  di-essings  continue  dry,  the  second  day 
may  be  passed  without  interference.  These  periods  vaiy 
in  the  different  seasons  of  the  year.  In  cold  weather, 
and  in  favourable  conditions  of  health,  the  period  may 
be  extended  to  the  third  day,  i.  e.,  from  Monday  to  the 
Thiu-sday  following,  whereas  in  the  heat  of  summer,  the 
previous  day  will  indicate  the  necessity  of  renewing  the 
dressings.  Such  is  the  debilitating  influence  of  heat. 
The  plaster  will  be  found  to  be  moistened  with  a  sanious 
discharge,  yielding  a  foetid  odour,  and  further  discoloiu'ed 
by  the  action  of  the  sulpluuetted  hydrogen  on  the  lead. 
A  red  tinge  borders  the  wound.  The  union  of  the 
opposite  sides  is  very  slight,  and  readily  separable. 
Whereas  in  woimds  that  sanction  the  postponement  to 
the  thhd  or  sometimes  to  the  fomlh  day,  we  find  the 
plasters  diy,  the  integuments  both  pale  and  cool  to  the 
touch,  and  the  union  of  the  oj^posite  sides  of  the  wound 
by  direct  adhesion  almost  complete. 

In  perfectly  healthy  wounds,  the  dressings  may  be 
renewed  eveiy  alternate  day  ;  in  all  others,  their  renewal 
is  requhed  daily.  (For  more  detailed  remai'ks  on  the 
after-dressing  of  wounds,  see  Chapter  III.) 
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The  accompanying  woodcut  represents  an  instrument 
which  is  used  by  Mr.  "Webber  for  the  suppression  of 
arterial  haemorrhage.  The  bleeding  extremity  of  the 
artery  is  seized  and  forcibly  compressed,  the  teeth  at  the 
same  time  lacerating  the  coats  (fig.  1).  The  principle 
upon  which  it  acts  is  very  readily  understood.  The 
cleanly-cut  end  of  the  vessel  is  reduced  to  a  condition 
somewhat  similar  to  tliat  of  an  arteiy  which  has  been 
torn  across.  Mi'.  Webber  speaks  very  positively  of  its 
success,  even  for  such  arteries  as  the  brachial  and 
femoral. 

Butchers  Saw,  as  it  is  generally  called,  is  a  very  con- 
venient instrument  in  certain  cases  of  resection.  The 
blade,  which  may  be  separated  and  readily  replaced,  is 
very  thin  and  delicate,  and  tlie  cutting  edge  may  be 
turned  in  any  direction  (fig.  2). 

I  believe  there  is  more  than  one  claimant  for  the 
honour  of  the  invention. 

I  have  found  a  sound  of  this  shape,  having  a  mucli 
smaller  curve  than  tlie  ordinary  one,  and  the  extremity 
somewhat  enlarged  (fig.  3),  a  very  convenient  and  efficient 
instrument  for  the  detection  of  a  stone  in  the  bladder. 
It  is  readily  introduced,  and  can  be  moved  in  the  bladder 
with  much  gi-eatcr  facility  than  tlie  common  sound, 
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Fig.  3. 
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so  that  every  portion  of  the  interior  can  be  most  satis- 
factorily explored. 

This  small  lithotrite  is  a  veiy  convenient  instrument 
in  some  cases.  The  crushing  force  is  obtained  by  the 
simplest  mechanism,  and  its  short  curve 
gives  it  all  the  advantages  of  the  pre- 
ceding instrument  (fig.  4).  It  is  especially 
applicable  to  the  case  of  young  subjects, 
or  where  the  stone  is  small,  or  has  been 
already  much  broken.  As  the  sketch 
shows,  the  force  is  obtained  by  the  pres- 
siu'e  of  a  single  sci'ew. 


Fig.  4. 
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INSTRUMENTS  AND  APPARATUS  REaUIRED  FOR 
SPECIAL  OPERATIONS. 


"WOUNDS  IN  GENERAL. 

Pocket  Case,  containing  scalpel,  direc- 
tor, probe,  forceps,  scissors,  tenacu- 
lum, Assalini's  forceps. 

Lint.. —  Ligature  silk  of  two  sizes. — 
Needles. — A  dhesive  plaster.  — Sponge. 
— Cotton  Wool. — Bandage. 

DISLOCATIONS. 

DISLOCATIONS  IN  GENERAL. 

Ample  quantity  of  strong  cord,  wash- 
leather,  or  linen  washed  with  caout- 
chouc, to  encircle  the  limb. — Pullies. 
— Two  staples. — Two  or  more  rollers. 
— Cotton  wooL — Lint. — Chloroform. 

DISLOCATION  OP  HUMERUS. 

Failing  the  heel  in  the  axilla,  the  metal 
knob,  previously  described. 

DISLOCATION  OF  FEMUK. 

Round  towel,  or  leather  loop  for  counter- 
extension. 

FRACTURES. 

Ample  quantity  of  tow,  horse-hair,  or 
cotton  wool  for  pads. — Pads,  large  and 
thick,  especially  at  the  edges. — Linen 
for  bandage. — Splints,  two,  tliree,  or 
four,  of  wood  or  metal. — Straps,  or 
linen  rollers. — Leg-box,  or  cradle  for 
lower  extremity.  —  Scissors.  —  Chloro- 
form, 


COMPOUND  FRACTURE. 

Interrupted  splint. —  Scalpels. — Forceps. 
— Small  saw. — Bone  forceps. — Needles. 
—Silk.  —  Sponge.  —  Adhesive  plaster. 
— Oiled  silk. — Pocket  case. — Chloro- 
form. 

ANEURISM. 

Case  of  scalpels. — Retractors. — Director. 
— Probe. — Two  pairs  of  forceps,  fine 
and  blunt-pointed.— Assalini's  forceps. 
■ — Ligature  silk,  thick  and  waxed  for 
large  vessels,  and  fine  for  lesser. — Two 
or  tliree  varieties  of  ligature  needles. — 
Tourniquet.  —  Scissors.  —  Half-a-dozen 
silk  threads  for  tying  wounded  arte- 
ries, each  from  ten  to  twelve  inches 
in  length.  —  Two  armed  needles  for 
sutures.  —  Two  rollers.  —  Adhesive 
plaster.  —  Four  sponges.  —  Lint.  — 
Chloroform. 

N^VI  MATERNI. 

Strong  nitric  acid. — Glass  rod.— Potassa 
fusa,  acetic  acid. — Three  armed  nee- 
dles for  sutures. — Lint. — Sponge. 
(See  description). 

VARICOSE  VEINS. 

CURE  BY  CAUSTIC. 

Half-an-ounce  of  powdered  potash  and 
quicklime,  in  separate  stoppered  bot- 
tles.— Spirits  of  wiue,  in  a  third  bottle. 
— A  large  piece  of  freshly-made  adhe- 
sive plaster. — Lint. — Sponge. — Rollers. 
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AMPUTATIONS. 

AMPUTATIONS  IN  GENERAL. 

Amputating  knives.  —  Catlin.  ■ — •  Saw,  — 
Bone  forceps. — Two  pairs  of  forceps. — 
Assalini's  forceps. — Tenaculum.— Tour- 
niquet.— Director. —  Razor. —  Scissors. 

—  Calico  or  linen  for  retractor.  — 
Twelve  ligatures,  from  ten  to  twelve 
inches  in  length. — Four  armed  needles. 
— Adhesive  plaster. —  Cotton  wool.  — 
Two  rollers.  —  Oiled  sUk.  —  Four 
sponges. — Chloroform. 

FLAP  OPERATION. 

A  long  straight-pointed  knife. — Eighteen 
ligatures. — Eight  armed  needles  for 
sutures. 

HAND  OR  FOOT. 

Two  strongly-made  scalpels. — Metacarpal 
saw. — Bone  forceps. 

PHALANGES. 

Fine  scalpels. — Bone  forceps. 

EXCISIONS. 

Case  of  scalpels. — Forceps. — Bone  for- 
ceps.— Saws  of  various  kinds. — Gouges. 

—  Ligatures.  —  Armed  needles.  — 
Sponges.  —  Lint.  —  Plaster.  —  Pocket 
case . — Splints. — Chloroform. 

NECROSIS,  &c. 

Scalpels. — Gouges.  —  Common  and  bone 
forceps.  —  Saws  of  various  kinds.  — 
Trephines.  — -  Ligatures.  —  Probes.  — 
Needles. — Sponges.  —  Lint.  — Plaster. 
— Pocket  case. — Chloroform. 

TUMOURS. 

Grooved  needle. — Case  of  scalpels. — Two 
pairs  of  forceps. — Assalini's  forceps. 
— Four  armed  needles. — Four  sponges. 
— Two  rollers. — Lint. — Cotton  wool. 
— Adhesive  plaster. — Pocket  case. — 
Chloroform. 

In  large  Tumours  of  Extremities,  Xr. 
Tourniquet.  —  Grooved  needle,  or  fine 
trocar. — Small  saws,  if  osseous.— Two 


metallic  retractors  or  elevators. — Six 
or  eight  armed  needles. — Silk  for  liga- 
tures. 

In  Mammary  tumours,  when  large,  com- 
press the  subclavian  artery  against  the 
first  rib . 

BURS^. 
Long  needle  with  silk. 

OPERATION  FOR  ELEVATING 
DEPRESSED  CRANIAL  BONE. 

Case  of  scalpels.  —  Trephine.  —  Hey's 
saw  ;  other  small  saws. — Elevator. — 
Forceps. — Ligature  silk. — Two  rollers. 
—  Four  sponges.  —  Lint.  —  Adhesive 
plaster. — Pocket  case. 

RHINOPLASTIC  OPERATION. 

Case  of  scalpels. — Two  pairs  of  forceps. 
— Four  small  needles,  armed. — Twelve 
minute  needles,  also  armed. — Two 
pieces  of  cork  or  sponge  for  aperture 
of  nostrils. — Lint. —  Four  sponges. — 
Adhesive  plaster.  —  Pocket  case.  — 
Chloroform. 

POLYPUS  NASI. 

Variety  of  polypus  forceps. — Double  ca- 
nula,  with  fine  wire  and  silkworm  gut. 
— Sponge. 

HARE-LIP. 

Two  fine  scalpels. — Two  straight  silver 
needles,  with  moveable  steel  points. — 
Strong  silk  thread,  waxed.  —  Three 
small  needles,  armed.  —  Sponge.  — 
Pocket  case. — Chloroform. 

RANULA. 

A  curved  needle,  armed,  with  double 
silk,  waxed. 

REMOVAL  OP  TONSILS. 

Tonsil  knife. — Vulsollura,  with  scissor 
handles,  or  guillotine. 

STAPHYLORAPHY. 

Case  of  fine  knives. — Six  curved  needles 
of  half  an  inch  in  length,  armed.— 
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Forceps  ;  second  pair,  with  one  longer 
arm  to  hold  the  soft  palate. —  Two 
small  and  soft  sponges,  firmly  fixed  on 
pencils  of  wood,  for  cleansing  the 
palate. — Instrument  for  reversing  the 
needle. — Lint. — Pocket  case. — Ice. 

TRACHEOTOMY. 

Case  of  scalpels. — Two  pairs  of  forceps. 
Dr.  Hall's  trocar. — Chain  trocar. — 
Gum  tube  for  trachea. — Spring  dilator. 
— Tenaculum. — Four  small  sponges. — 
Ligature  silk. — Adhesive  plaster. — 
Pocket  case. — Tube  for  trachea. 

PARACENTESIS  THORACIS. 

Grooved  needle.  ■ — •  Case  of  scalpels.  — 
Forceps. — Flat  trocar,  with  canula. — 
Thompson's  trocar. — Gum  catheter. — 
Adhesive  plaster.  —  Pocket  case.  — 
Elastic  bandage  for  chest. 

PARACENTESIS  ABDOMINIS. 

A  moderate-sizerl  trocar. — Fine  trocar.  — 
Broad  flannel  bandage. — Adhesive  plas- 
ter.— Pocket  case. 

HERNIA. 

Case  of  scalpels. — Two  directors,  of  vary- 
ing sizes. — Two  pairs  of  fine  forceps. — 
Tenaculum. — Cooper's  hemia  knife. — ■ 
Probe-pointed  bistoury.  —  Scissors.  — 
Ligature  silk. — Four  armed  needles.— 
Adhesive  plaster. — Lint. — Ample  quan- 
tity of  cotton  wool. — Two  rollers. — 
Razor. —  Pocket  case. —  Four  sponges. 
— Chloroform. 

(For  the  radical  cure,  see  description.) 

PHYMOSIS. 

Straight-pointed  bistoury. —  Directors. — 
Scissors. 

HYDROCELE. 

Grooved  needle. — Small  trocar,  with  ca- 
nula.— Metal  syringe  to  fit.— Half  an 
ounce  of  tincture  of  iodine,  for  radical 
cure. 


HiEMATOCELE. 

Case  of  scalpels.  —  Metal  syringe.  — 
Sponge.  — Pocket  case.  — Chloroform. 

CASTRATION. 

Case  of  scalpels. — Forceps. — Strong  silk 
for  spermatic  cord.  —  Fine  silk  for 
ve.ssels. — Six  armed  needles. — Lint. — 
Pocket  case. — Chloroform. 

CATHETERISAL 

KETENTION  OF  UKINE. 

Eight  silver  catheters,  from  No.  2  to  No. 
9,  inclusive. — Six  gum  catheters,  from 
No.  3  to  No.  9. — Opium  suppositories 
of  two  or  three  grains. — Oil. 

IN  ENLARGED  PROSTATE  GLAND. 

Three  metallic  and  three  gum  catheters  of 
about  the  middle  size. — Large  prostatic 
catheter. — One  large  and  long  catheter. 

EXTRAVASATION  OP  TTKINE. 

Case  of  scalpels. — Two  or  three  gum 
catheters,  Nos.  5,  7,  and  9.— Sponges. 
— Pocket-case. — Chloroform. 

STRICTURE,  OR  RUPTURED 
URETHRA. 

Case  of  scalpels. — Three  silver  catheters. 
— Two  or  three  gum  catheters,  Nos. 
4,  6,  and  8. — Director.— Forceps. — 
Ligature  silk.— Pocket  case. — Chloro- 
form. 

PUNCTURE  OF  THE  BLADDER. 

Moderate-sized  trocar  with  canula,  long 
curved  trocar.— Gum  catheter,  of  size 
sufficient  to  pass  through  tlie  canula. 
—Adhesive  plaster.— Pocket  case.— 
Chloroform. 

FISTULA  IN  PERINEO. 

Three  silver,  and  three  gum  catheters.  

Director.- Razor.  —Lint.  —  Strong  silk 
for  retaining  catheter.— Pocket  case.— 
Chloroform. 
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HJIMORRHOIDS. 

Double  silver  canula.  —  Flexible  wire 
bistoury.  — Scissors.  — Pocket  case. — 
Nitric  Acid. — Chloroform. 


FISTULA  IN  ANO. 

Sharp  and  probe-pointed  bistoury — Direc- 
tor.— Piece  of  soft  wood  or  rectum 
bougie,  to  receive  the  sharp  point  of 
the  bistoury. — Eyed  probe. — Strong 
silk. — Blunt-pointed  forceps,  to  catch 
the  thread  in  the  rectum. — Pocket- 
case.  — Chloroform. — OiL 


LITHOTRITY. 

Two  sounds.  —  Two  silver  catheters. — 
Metal  syringe,  with  stop-cock  to  fit. — 
Two  lithotrites. — Two  pairs  of  long 
forceps  for  the  urethra. — Oil. — Clean 
■warm  water  at  ninety  degrees. 


LITHOTOMY. 

Sounds. — Grooved  staves. — Garter.s,  or 
straps.  — Razor.  — Lithotomy  knives.  — 
Straight  blunt  -  pointed  bistoury.  — 
Three  or  four  pairs  of  lithotomy  forceps. 
— Scoops. — Large  gum  catheter.- — Me- 
tallic syringe  to  fit. — Common  forceps. 
— Assalini's  forceps.  —  Tenaculum. — 
Sponges. — -Oiled  silk, — Pocket  case. — 
Chloroform. — Oil. 


TALIPES. 

Tendon  knives.  — Roller.  —  Lint.  — Ad- 
hesive plaster. — Pocket  case. 
(For  apparatus  see  description). 

GUN-SHOT  WOUNDS. 

Case  of  Scalpels. — Two  pair  of  forceps. — 
Probe.  — Director.  — Bullet  forceps. — 
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Osborn's  Quedah  18 
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Von  Tempskv's  Mexico  and  Guatemala  23 
"Wanderings  In  the  Land  of  Ham  .  .  .  24 
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Baker's  Rifle  and  Hound  in  Coylon  5 
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Stud  Fann   6 

Davy'a  Fishing  Excursions,  2  Series     .  9 

Ephemera  on  Angling   .     .       .      .  9 

"       Book  of  the  Salmon     .      .  9 


Cruikshank's  Falstaff  ....  9 
Heirs  of  Cheveleigh  ....  11 
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Moore's  Epicurean  17 
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ALPHABETICAL  CATALOGUE 
of 

NEW  WORKS  and  NEW  EDITIONS 

PUBLISUED  BY 

LONGMAN,  BEOWN,  GEEEN,  LONGMANS,  &  EOBEETS, 

PATERNOSTER  ROW,  LONDON. 


Miss  Acton's  Modem  Cookery 

for  Private  Families,  reiluced  to  a 
I  System  of  Easy  Practice  in  a  Series  of 
j  carefuUv-tested  Receipta,  in  wliich  the 
'     Principles  of  Baron  Liebig  and  otlier 

eminent  writers  liave  been  as  much  as 
i  possible  applied  and  explained.  Newly- 
I  revised  and  enlarged  Edition ;  with  8 
I  Plates,  comprisuii?  27  Figures,  and  150 
I     Woodcuts.  Fcp.  8vo.  7s.  Gd. 

I  Acton's  English  Bread-Book  for 

I     Domestic  Use,  adapted  to  Families  of 
every  grade.  Fop.  Svo.  price  Is.  6d. 

!  Aikin's  Select  Works   of  tlie 

British  Poets  from  Ben  Jonsoii  to 
Beattie.  New  Edition;  with  Biogra- 
phical and  Critical  Prefaces,  and  Se- 
lections from  recent  Poets.  8vo.  18s. 

Arago  (F.) — BiograpMes  of  Dis- 
tinguished Scientific  Men.  Translated 
by  Admiral  W.  H.  Ssttth,  D.C.L., 
F.B.S.,  &c. ;  the  Rev.  Baden  Powell, 
M.A. ;  and  ROEEKT  GnAIfT,  M.A., 
P.R.A.S.  Bvo.183. 

i  Arago' s  Meteorological  Essays. 

I  .  With  an  Introduction  by  Baeon  Hum- 
I     BOLDT.    Translated  under  the  super- 
intendence of  Lieut.-Col.  E.  SABUfE, 
B.A.,  Treasurer  and  V.P.R.S.  Svo.  IBs. 

Arago's    Popular  Astronomy. 

Translated  and  edited  by  Admiral 
W.  H.  SUYTH,  D.C.L.,  F.R.S. ;  and  Ro- 
BEET  Gbant,  M.A.,  F.R.A.S.  In  Two 
Volumes.  Vol.  I.  Svo.  with  Plates  and 
Woodcuts,  21s.— Vol.  II.  is  in  the  press. 

Arnold.  —  Merope,  a  Tragedy. 

Hy  Matthew  Aiinold.  With  a  Pre- 
face and  an  Historical  Introduction. 
Fcp.  8Vo.  53. 

Arnold.— Poems.    By  Matthew 

Arnold.  First  Series,  Third 
Edition.  Fcp.  Svo.  as.  6d.  Sbcohd 
Seeisb,  price  59. 


Lord  Bacon's  Works.    A  New 

Edition,  collected  and  edited  by  R.  L. 
Ellis,  M.A.,  Fellow  of  Trinity  College, 
Cambridge;  J.  Spedding,  M.A.  of 
Trinity  College,  Cambridge ;  and 
D.  D.  Heath,  Esq.,  Barrister-at-Law, 
and  lateFellowofTrinity  College,  Cam- 
bridge. Vols  I.  to  III.  Svo.  ISs.  each ; 
Vol.  IV.  Us. ;  and  Vol.  V.  ISs.  com- 
prising the  Division  of  PJnlosojihical 
Worlis;  with  a  copious  Iitdex. 

Vols.  VI.  and  VII.  comprise  Bacon's 
Literary  and  Professional  Works.  Vol. 
VI.  price  183.  now  ready. 

Joanna  Baillie's  Dramatic  and 

Poetical  Works  :  Comprising  Plays  of 
the  Passions,  Miscelianeous  Dramas, 
Metrical  Legends,  Fugitive  Pieces,  and 
Ahalya  Baee  ;  with  the  Life  of  Joanna 
Bailhe,  Portrait  and  Vignette.  Stjuare 
crown  Svo.  2l8.  cloth ;  or  i2s.  morocco. 

Baker.— The  Eifle  and  the  Hound 

in  Ceylon.  By  S.  W.  Baker,  Esq. 
New  Edition,  with  13  Illustrations 
engraved  on  Wood.   Fcp.  Svo.  43.  6d, 

Baker.  —  Eight  Years'  Wander- 
ings in  Ceylon.  By  S.  W.  Baker,  Esq. 
With  6  colom'ed  Plates.  Svo.  15s. 

Barth.— Travels  and  Discoveries 

in  North  and  Central  Afi  ica :  Being  the 
Journal  of  an  Expedition  undertaken 
under  the  auspices  of  Her  Britannic 
Miyesty'B  Government  in  the  Years 
1840-1855.  By  Henky  Bakth,  Ph.D.. 
D.C.L.,  &c.  With  numerous  Maps  and 
Illustrations.  5  vols.  Svo.  £5.  5s.  cloth. 


Bayldon's  Art  of  Valuing  Eents 

and  Tillages,  and  Oaims  of  Tenants 
upon  Quitting  Farms,  at  both  Michael 
mas  and  Lady-day  ;  .as  revised  by  Mr- 
DoNALDSON.  Seventh  Edition,  en. 
larged  and  adapted  to  the  Presen- 
Tiine.  By  Robert  Baker,  Lan  t 
Agent  and  Valuer.  Svo.  price  lOs.  Cdd- 
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ITEW  ■WOEKS  AND  KftW  EDITIONS 


Black's  Practical  Treatise,  on 

Brewing,  based  on  Chemical  and  Eco- 
nomical Principles  :  With  Formute 
for  Public  Brewers,  and  Instructions 
for  Private  FamiUes.  8vo.  lOs.  6d. 


Blaine's  Encyclopaedia  of  Rural 

Sports;  or,  a  complete  Account,  Histo- 
rical, Practical,  and  Descriptive,  of 
Hunting,  Shooting,  Fishing,  Kacing, 
&c.  New  Edition,  revised  and  corrected 
to  the  Present  Time  ;  with  above  600 
Woodcut  Illustrations,  including  20 
Subjects  now  added  from  Designs  by 
John  Leech. 


Blair's  Chronological  and  His- 
torical Tables,  fiom  the  Creation  to  the 
Present  Time :  With  Adtlitions  and 
Corrections  fi'ora  the  most  authentic 
Writers ;  includiiig  the  Computation  of 
St.  Paul,  as  connecting  the  Period  from 
the  Exode  to  the  Temple.  Under  the 
revision  of  Sir  Hrithy  Ellts,  K.H. 
Imperial  8vo.  31s.  Gd.  half-morocco. 


Boyd.  — -  A  Manual  for  Naval 

Cadets.  Published  with  the  sanction 
and  approval  of  the  Lords  Commis- 
sioners of  the  Admiralty.  By  JoiIIf 
M'Neill  Botd,  Captain,  R.N.  With 
Compass-Signals  In  Colours,  and  236 
Woodcuts.   Fcp.  8vo.  10s.  6d. 


Bloomfleld. — The  Greek  Testa. 

raeilt :  with  copious  English  Notes, 
Critical,  Philological,  and  Explanatory. 
Especially  adapted  to  the  use  of  Theo- 
logical Students  and  Ministers.  By  the 
Rev.  S.  T.  Bi-ooinriEtD,  D.D.,  F.S.A. 
Ninth  Edition,  revised.  2  vols.  8vo. 
with  Map,  £2.  83. 


Dr,  Bloomfleld' s  College  &  School 

Edition  of  tlie  Greek  Testament :  With 
briefEnglish  Notes,  chiefly  Philological 
and  Explanatory.  Seventh  Edition; 
with  Map  and  Index.   Fcp.  8vo.  7s.  6d. 


Dr.  Bloomfleld's  College  &  School 

Lexicon  to  the  Greek  Testament.  New 
Edition,  revised.  Fcp.Svo.  price  10s.  6d. 

Bourne's  Catechism  of  the  Steam 

Engine  in  its  various  Applications  to 
Mines,  Mills,  Steam  Navigation,  Rail- 
ways, and  Agriculture  :  \Vith  Practical 
Instructions  for  the  Manufiicturo  and 
Management  of  Engines  of  every  class. 
FourLli  Edition,  enlarged;  with  89 
Woodcuts.   Fcp.  8vo.  68. 


Bourne.  —  A  Treatise  on  the 

steam  Engine,  in  its  Application  to 
Mmes,  Mills,  Steam  Navigation,  and 
Radways.  By  the  Artisan  Club.  Edited 
by  John  Boui!ne,  C.E.  New  Edition  • 
witli  33  Steel  Plates,  and  319  Wood 
Engravings.  Ito.  27s. 

Bourne.— -A  Treatise   on  the 

Screw  Propeller:  With  various  Sug- 
gestions of  Improvement.  By  JoHir 
BouEM-E,  C.E.  New  Edition,  with 
20  large  Plates  and  numerous  Wood 
Engravings.   4to.  3Ss. 

Brando's  Dictionary  of  Science, 

Literature,  and  Art;  comprising  the 
History  Description,  and  Scientiflc 
Principles  of  every  Branch  of  Human 
Knowledge;  with  the  Derivation  and 
Delinitioii  of  all  the  Terms  in  general 
use.  Third  Edition,  revised  and  correct- 
ed; with  numerous  Woodcuts.  8vo.603. 

Professor  Brando's  Lectures  on 

Organic  Chemistry,  as  appUed  to  Manu- 
factures, inchuUng  Dyeing,  Bleaching, 
Calico  Printing,  Sugar  Manufacture, 
the  Preservation  of  Wood,  Tanning, 
&c.  Edited  by  J.  Scoffemt,  M.B, 
Fcp.  Woodcuts,  78.  6d. 

Brewer.— An  Atlas  of  History 

and  Geography,  fi-om  the  Commence- 
ment of  the  Christian  Eia  to  the  Pre- 
sent Time :  Comprising  a  Series  of 
Sixteen  Coloured  Maps,  arranged  in 
Chronological  Order,  with  Illustrative 
Memoirs.  By  the  Rev.  J.  S.  Brewer, 
M.A.  Second  Edition,  revised  and  cor- 
rected.  Royal  8vo.  12s.  6d.  half-bound. 

Brialmont.  —  The  Life   of  the 

Duke  of  Wellington.  From  the  French 
of  At.exis  Brialmont,  Captain  on  the 
Staff  of  the  Belgian  Army :  With  Emen- 
dations and  Additions.    By  the  Rev.  I 
G.  E.  Gleis,  M.A.,  Chaplain-General  ] 
to  the  Forces  and  Prebendary  of  St. 
Paul's.   With  Maps,  Plans,  and  For-  I 
traits.  Vols.  I.  and  11.  Svo.  price  30s.  i 
Vol.  III.  {completion)  is  in  preparation,  j 

Dr.  T.  Bull's  Hints  to  Mothers  on 

the  Management  of  their  Health  during 
the  Period  of  Pregnancy  and  in  the 
Lying-in  Room:  With  an  Exijosure  of 
Popular  Errors  in  conu-  xion  with  those  i 
subjects,  &c. ;  and  Hints  upon  Nursing. 
Now  Edition.  Fcp.  Svo.  5s.  | 

Bull.  —  The  Maternal  Manage- 
ment of  Children  in  Health  and  Dis- 
ea.'ic.   By  T.  Dull,  M.D.,  tbrmcrlj- 
Pliysician-Accoucliem'  to  the  Finsburj'  ) 
Midwifery  Institution.  New  Edition.  I 
Fcp.  Svo.  5s. 
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Brodie.  —  Psychological  Inqui- 
ries, ill  a  Series  of  Essays  intended  to 
iltastrate  tlie  Influence  of  tlie  Ehysical 
Organisation  on  tlie  Mental  Faculties. 
By  Sir  Bfujamttt  C.  Bkodie,  Bart. 
Third  Edition.  Fcp.  Svo.  5s. 

Bunsen. — Christianity  and  Man- 
kind, tlieir  BeginiiinKS  and  Prospects. 
By  Baioii  C.  C.  .1.  Bunsen,  D.D., 
D.Ci.,  D.Ph.  Being  a  New  Edition, 
con-ected,  re-raodeUed,  and  extended, 
of  RippoTytua  and  liU  Age.  7  vols. 
Svo.  SS>.  53. 

This  Edition  is  composed  of  three  dis- 
tinct works,  as  follows : — 

1.  Hippolytus  and  his  Age;  or,  the  Begin- 
nings and  Prospects  of  Christianity.  2 
vols.  Svo.  £1.  ICS. 

2.  Ontline  of  the  Philosophy  of  Universal 
History  applii'd  to  Language  and  Reli- 
gion ;  containing  an  Account  of  the  -Vl- 
phabeticai  Conferences.   2  vols.  33s. 

3.  Analecta  Ante-NicBena.  3  vols.  Svo.  £3. 2s. 

Bunsen.  —  Lyra  Germanica. 

Translated  fi-ora  the  German  by  Cathe- 
EESE  WiNKwottTH.  Fifth  Edition  of 
the  First  Peeies,  Hymns  for  the 
Sundays  and  Festivals  of  the  Christian 
Tear.  Second  Seeies,  the  Christian 
Life.    Fcp.  Svo.  53.  each  Series. 

•  These  selections  of  German  Hymns  have 
been  made  from  collections  published  in  Ger- 
many by  Baron  BusSE.s  ;  uad  form  companion 
volumes  to 


Theologia  Germanica:  "Which 

setteth  forth  many  fair  lineaments  of 
Divine  Truth,  and  saith  vei*y  lofty  and 
lovely  things  touching  a  Perfect  Life. 
Translated  by  Susanna  Winkwoeth. 
With  a  Preface  by  the  Rev.  Chakles 
KiNGSLET ;  and  a  Letter  by  Baron 
Bunsen.  Thu-d  Edition.  Fop.  8to.  53. 

Bunsen. — Egypt's  Place  in  Uni- 
versal History  :  An  Historical  Investi- 
gation, in  Five  Boolss.  By  Baron  C.  C.  J. 
Bunsen,  D.C.L.,  D.Ph.  Translated 
from  the  German  by  C.  H.  Cottbell, 
E.sq.,  M.A.  With  rcanv  Illustrations. 
Vol.  I.  Svo.  288.  j  Vor..  U.  Svo.  :i(ls. 
Vols.  III.  IV.  and  V.  completing  the 
work,  are  in  the  press. 

Bishop  Butler's  Sketch  of  Mo- 
dem ami  Ancient  Geography.  New 
Edition,  tlioronglily  revised,  with  such 
Alteratiniis  introduced  us  continually 
progi-essiye  IMscoveries  and  the  latest 
intormation  liave  rendered  necessary. 
Post  Svo.  7s.  6d. 


Bishop  Butler's  General  Atlas 

of  Modern  and  Ancient  Geography ;  com- 
prising Fifty-two  full-coloured  Maps  ; 
with  complete  Indices.  New  Edition, 
enlarged,  and  greatly  improved.  Edited 
by  the  Author  s  Son.   Royal  4to.  24s. 

Burton.— First  Footsteps  in  East 

Africa;  or,  an  Exploration  of  Harar. 
By  RicnAED  F.  Bueton,  Captain, 
Bomh.iy  Army.  With  Maps  and 
coloured  Plate.  Svo.  18s. 

Burton. — Personal  Narrative  of 

a  PilgiiniagetoElMedinah  and  Meccah. 
By  RicHAHD  F.  Burton,  Captain, 
Bomb.ay  Ai'my.  Second  Edition,  re- 
vised ;  with  coloured  Plates  and  Wood- 
cuts.  2  vols,  crown  Svo. 

The  Cabinet  Lawyer:  A  Popular 

Digest  of  the  Laws  of  England,  Civil 
and  Criminal;  with  a  Dictionary  of 
Law  Terms,  Maxims,  Statutes,  and 
Judicial  Antiquities  ;  Correct  Tables  of 
Assessed  Taxes,  Stamp  Duties,  Excise 
Licenses,  and  Post-Horse  Duties ;  Post- 
Office  Regulations  ;  and  Prison  Disci- 
pline. 17th  Edition,  comprising  the 
Public  Acts  of  the  Session  1S58.  Fcp. 
Svo.  lOs.  6d. 

The  Cabinet  Gazetteer :  A  Popu- 
lar Exposition  of  All  the  Countries  of 
the  World.  By  the  Author  of  The 
Cabinet  Lav:i/ei\   Fcp.  Svo.  10s.  6d. 

Calendars  of  State  Papers,  Do- 
mestic Series,  published  under  the 
Direction  of  the  Master  of  the  Rolls, 
and  with  the  Sanction  of  H.M.  Secre- 
tary of  State  for  the  Home  Department : 

The  Reign  of  JAMES  1. 1603-23,  edited 
by  Mrs.  Geeen.  Vols.  I.  to  III.  impe- 
rial Svo.  15s.  each. 

Tlie  Reign  of  CHARLES  I.  1G25-26, 
edited  by  John  Becce,  V.P.S.A.  Im- 
perial Svo.  15s. 

The  Reigns  of  EDWARD  VI.,  MARY, 
ELIZABETH,  15.17-80,  edited  by  R. 
Lemon,  Esq.   Imperial  Svo.  ISs. 

Historical  Notes  relative  to  the  History 
of  England,  fi-om  the  Accession  .of 
HENRY  VIII.  to  the  Death  of  .ANNE 
(1509-17M),  compiled  by  P.  S.  Thomas, 
Esq.   3  vols,  imperial  Svo.  403. 

State  P.apers  relating  to  SCOTLAND, 
from  the  Keign  of  HENRY  VIII.  to  the 
Accession  of  JAMES  I.  (I.WJ-IOIW),  and 
of  the  Correspondence  relating  to  MARV 
QUEEN  of  SCOTS,  during  her  Captivity 
in  England,  edited  by  M.  J.  TnoEPB, 
Esq.   2  vols,  imperial  Svo.  HOs. 
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NEW  WORKS  AND  NEW  EDITIONS 


Calvert.  —  The  Wife's  Manual ; 

or,  Prayers,  Tlioughts,  and  Songs  on 
Several  Occasions  of  a  Matron's  Life. 
By  tlie  Rev.  W.  Caltekt,  M.A.  Orna- 
menteil  from  Designs  by  the  Author  in 
the  style  of  Queen  Mlizabeth's  Prayer- 
Book.  Cro^vn  8to.  10b.  Gd. 

Catlow's  Popular  Conchology; 

or,  the  Shell  Cabinet  arranged  accord- 
ing to  the  Modern  System:  With  a 
detailed  Account  of  the  Animals,  and  a 
complete  Descriptive  List  of  the  Fami- 
lies and  Genera  of  Recent  and  Fossil 
SheUs.  Second  Edition,  improved; 
with  405  Woodcuts.   Post  8vo.  Ms. 

Cecil.  —  The  Stud  Farm ;  or, 

Hints  on  Breeding  Horses  for  the  Turt' 
the  Cliase,  and  the  Road.  Addressed 
to  Breeders  of  Race-Horses  and 
Hunters,  Landed  Proprietors,  and  Te- 
nant Fanners.  By  Cecil.  Fcp.  8vo.  5s. 

Cecil's  Stable  Practice ;  or,  Hints 

on  Training  for  the  Turf,  the  Chase,  and 
the  Road;  with  Observations  on  Racing 
and  Hunting,  Wasting,  Race-Riding, 
and  Handicapping  :  Addressed  to  all 
who  are  concerned  in  Racing,  Steeple- 
Chasing,  and  Fox-Hunting.  Fcp.  8vo. 
with  Plate,  5s. 

Chronicles  and   Memorials  of 

Great  Britain  and  Ireland  during  the 
Middle  Ages,  publislied  by  the  authority 
of  H.  M.  Treasury  uTuler  the  Direction 
of  the  Master  of  the  Rolls  :— 
Capgrave's  Chronicle  of  England, edited 

by  the  Rev.  F.  C.  Hingestom,  M.A. 

Royal  8vo.  Ss.  Gd. 

Chronicon  Monasterii  de  Abingdon, 
edited  by  the  Rev.  J.  Stevenson,  M.A. 
Vol.  I.  royal  8vo.  8s.  6d. 

Lives  of  Edward  the  Confessor,  edited 
by  the  Rev.  H.  R.  Luaed,  M.A.  8s.  Gd. 

Monumenta  Franciscana,  edited  by  the 
Rev.  J.  S.  Beewee,  M.A.  8s.  Gd. 

Fasciculi  Zizaniorum  Magistri  Johan- 
nis  Wyclif  cum  Tritico,  edited  by  tlio 
Rev.  W.  W.  Shiblet,  M.A.  8s.  6cl. 

Stewart's  Bulk  of  the  Croniclis  of 
Scotland,  edited  by  W.  B.  Tubnbull, 
Barrister.   Vol.  I.  royal  8vo.  8s.  Gd. 

Johannis  Capgrave  Liber  de  lUustribns 
Henncis.  edited  by  the  Rev.  F.  C. 
HlNGESTON,  M.A.   Royal  8vo.  8s.  Od. 

English  Translation  of  Capgrave's  Book 
of  the  Illuitrious  Uenriei,  by  the  Rev. 
F.  C.  HiNOESTOif,  M.A.   10s.  fld. 

Elmham'B  Historia  de  MonaKtorii  S. 
Augxistini  Cantuarensis,  edited  by  tlie 
V.  C.  Habdwiokb,  M.A.  8a.  Od. 


Chapman.~History  of  Gustavus 

Adolphns,  and  of  the  Thirty  Years' 
War  up  to  the  King's  Death :  With 
some  Account  of  its  Conclusion  by  the 
Peace  of  WestphaUa,  in  IGIS.  By  B. 
Chapmait,  M.A.  Bvo.  Plans,  12s.  6d. 


Chevreul  On  the  Harmony  and 

Contrast  of  Colours,  and  their  Applica- 
tions to  the  Arts :  Including  Pamting, 
Interior  Decoration,  Tapestries  Car- 

Eets,  Mosaics,  Coloured  Glazing,  Paper- 
taining,  Cahco-Printing,  Letterpress- 
Printing,     Map  -  Colouring,     Dress,  | 
Landscape  and  Flower-Gardening,  &c.  | 
&c.  Translated  by  Chaeles  Mabtel, 
With  4  Plates.  Crown  8vo.  10s.  Gd. 


Connolly.— History  of  the  Royal 

Sappers  and  Miners :  Including  the 
Serriees  of  the  Corps  in  the  Crimea  and 
at  the  Siege  of  Sebastopol.  By  T.W.J, 
Connolly,  Quartermaster  of  the  Royal 
Engineers.  Second  Edition  ;  with  17 
coloui'ed  Plates.  2  vols.  Svo.  30s. 

Conybeare  and  Howson's  Life  i 

and  Epistles  of  Saint  Paul :  Comprising 
a  complete  Biography  of  the  Apostle, 
and  a  Translation   of  his  Epistles  ! 
inserted  in  Chronological  Order.  Third  \ 
Edition,  revised  and  corrected ;  with 
several  Maps  and  Woodcuts,  and  4  i 
Pl.ites.  2vols.squarecrown8vo.31s.Gd.  ' 
Tlie  Original  Edition,  with  more  nu- 
merous Illustrations,  in  2  TOls.  4lo.  price  4S». 
—  may  also  be  had.  1 


Dr.    Copland's    Dictionary  of 

Practical  Medicine :  Comprising  Gene- 
ral Pathology,  the  Nature  and  Treat- 
ment of  Diseases,  Morbid  Structures, 
and  the  Disorders  especially  incidental 
to  Climates,  to  Sex,  and  tothediflerent 
Epochs  of  Life;  with  numerous  ap- 
proved Formula!  of  the  Medicines 
recommended.  Now  complete  inS  vols. 
8vo.  price  £5.  lis.  cloth. 

Bishop  Cottons  Instructions  in 

the  Doctrine  and  Practice  of  Christi- 
.•vnity.  Intended  as  an  Introduction  to 
Confirmation.  4thEdition.  18mo.2s.  Od. 


Cresy's  Encyclopaedia  of  Civil 

Engineering,  Historical,  Theoretical, 
and  Practical.  Illustrated  by  upwards 
of  ;!,I100  Woodcuts.  Second  Edition, 
revised ;  ami  extended  in  a  Supplement, 
comprising  Metropolitan Wiitcr-Supjily, 
Dramage  of  Towns,  Railways,  Cunical 
Proportion,  Brick  and  Iron  Construc- 
tion,Iron  Screw  Piles,  Tubular  Bridges, 
&c.  Bvo.  038. 
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Crosse.  —  Memorials,  Scientific 

and  Literary,  of  Andrew  Crosse,  tlie 
Electrician.  Edited  by  Mrs.  Ceosse. 
Post  8vo.  98.  6d. 

Crowe.— The  History  of  France. 

By  Eyke  Evans  Crowe.  In  Five 
Volumes.  Vol.  1. 8vo.  14s. 

Cruikshank.  —  The  life  of  Sir 

John  Falstaff,  illustrated  iu  a  Series 
of  Twenty-four  original  Etchings  by 
George  Cruikshank.  Accompanied  by 
an  imaginary  Biogi'aphy  of  the  Knight, 
by  RoBEET  B.  BnonGH.  Royal  8vo. 
price  128.  6d.  cloth. 

Lady  Cust's  Invalid's  Own  Book  : 

A  Collection  of  Recipes  from  various 
Jiooks  and  various  Countries.  Second 
Edition.   Fcp.  8vo.  2b.  Gd. 

The  B,ev.  Canon  Dale's  Domestic 

Liturgy  and  FarailyChaplain,  in  Two 
Parts :  Paet  I.  Church  Services  adapted 
for  Domestic  Use,  with  Prayers  for 
Every  Day  of  the  week,  selected  from 
the  Book  of  Common  Prayer;  Paet 
II.  an  appropriate  Sermon  for  Every 
Sunday  in  the  Year.  Second  Edition. 
Post  4to.  213.  cloth;  31s.  6d.  calf;  or 
£2. 10s,  morocco. 

C  The  FAUir.T  Chaplain,  12s. 
Separately  <  The  Domestic  Litubgt, 
10s.  6d. 

Davies. — Algiers  in  1857  :  Its 

Accessibility,  Climate,  and  Resources 
described  with  especial  reference  to 
English  Invalids  ;  with  details  of  Re- 
creation obtainable  in  its  Neighbour- 
hood added  for  the  use  of  Travellers  in 
general.  By  the  Rev.  E.  W.  L.  Davxes, 
M.A.  Oxon.  Post  8vo.  6s. 

Delaheche.— Keport  on  the  Geo- 
logy of  Cornwall,  Devon,  and  West 
Somerset.  By  Sir  H.  T.  Delabeche, 
F.R.S.  With  Maps,  Plates^  and  Wood- 
cuts. 8vo.  lis. 

Davy  (Dr.  J.)— The  Aug-ler  and 

his  Friend  ;  or.  Piscatory  Colloquies 
and  Fishing  Excursions.  By  John 
Datt,  M.D.,  F.U.S.,  &c.   Fcp.  8vo.  6s. 

By  the  same  Author, 

The  Angler  in  the  Lake  District ; 

or.  Piscatory  Colloquies  and  Fishing 
Excursions  in  Westmoreland  and  Cum- 
berland. Fcp.  8vo.  6s.  6d. 

De  la  Rive's  Treatise  on  Elec- 
tricity in  Theory  and  Practice.  Trans- 
^',Vo'^"''„"'^  Author  by  C.  V.  Walkek, 
I'.K.S.  3  vols. 8vo.  Woodcuts,  £3.  Ite. 


Abhe'   Domenech's  Missionary 

Adventures  in  Texas  and  Mexico  :  A 
Personal  Narrative  of  Six  Years'  So- 
journ in  those  Regions.  Translated 
from  the  French  xmder  the  Author's  - 
superintendence.  8vo.  lOs.  6d. 

The  Eclipse  of  Faith  ;  or,  a  Visit 

to  a  Religious  Sceptic.  9iA  Edition. 
Fcp.  8vo.  5s. 

Defence  of  The  Eclipse  of  Faith, 

by  its  Author:  Being  a  Rejoinder  to 
Professor  Newman's  Reply :  Including 
a  full  Examination  of  that  Writer's 
Criticism  on  the  Character  of  Christ ; 
and  a  Chapter  on  the  Aspects  and  Pre- 
tensions of  Modern  Deism.  Second 
Edition,  revised.  Post  8vo.  Ss.  6d. 

The  Englishman's  Greek  Con- 
cordance of  the  New  Testament ;  Being 
an  Attempt  at  a  Verbal  Connexion 
between  trie  Greek  and  the  English 
Texts ;  including  a  Concordance  to  the 
Proper  Names,  with  Inde.tes,  Greek- 
English  and  English-Greek.  New  Edi- 
tion, with  a  new  Index.  Royal  8vo.  42b. 

The  Englishman's  Hehrew  and 

Chaldee  Crfncordance  of  the  Old  Testa- 
ment: Being  an  Attempt  at  a  Verbal 
Connexion  between  the  Original  and  the 
English  Translations  ;  with  Indexes, 
a  List  of  the  Proper  Names  and  their 
Occurrences,  &c.  2  vols,  royal  8vo 
£S.  13s.  6d. ;  large  p.aper,  &l.  14s.  6d. 

Ephemera'sHandbookofAngling; 

teaching  Fly-flsliing,  Trolling,  liottom- 
Fislunj?,  Sahnon-Fishiug :  With  the 
Natur.al  History  of  liiver-Fish,  and  the 
best  Modes  of  Catching  them.  Third 
Eilition,  corrected  and  unproved;  with 
Woodcuts.  Fcp.  Bvo.  53. 

Ephemera's  Book  of  the  Salmon : 

The  Theory,  Piinciplcs,  and  Practice  of 
Fly-Fisliin^'  for  Siilmoii ;  Lists  of  good 
balraoii  Fhes  for  every  good  River  in 
the  Empire ;  the  Natural  History  of  the 
Salmon,  its  Habits  described,  and  the 
best  way  of  artificially  Breeding  it 
Fcp.  8vo.  with  coloured  Plates,  14s. 

Fairbairn.— Useful  Information 

for  Engineers :  Being  a  Series  of  Lec- 
tures delivered  to  the  Working  Engi- 
neers of  Yorkshire  and  Lancashire. 
By  William  FAinBAiEN-,  F.R.S., 
^',-?.-r  ^econd  Edition  ;  with  Phites 
and  Woodcuts.  Crown  Svo.  lOa.  Cd. 

Fischer.  —  Francis    Bacon  of 

Verulam  :  Realistic  Pliilosophy  and  its 
Age.  By  Dr.  K.  FiscnEu.  Tr.anslated 
by  John  Oxenporu.   Post  Svo.  9s.  Od 
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Forester.  —•  Kambles    in  the 

Islands  of  Corsica  and  Sardinia :  With 
Notices  of  their  History,  Antiquities, 
and  present  Condition.  By  Thomas 
Forester.  With  coloured  Map ;  and 
numerous  Lithographic  and  Woodcut 
Illustrations  from  Drawings  made 
durins  the  Tour  hy  Lient.-Col.  M.  A. 
Biddulph,  R.A.  Imperial  Svo.  28s. 

Garratt. — Marvels  and  Mysteries 

of  Instinct ;  or,  Curiosities  of  Animal 
Life.  By  Georsh  Garkatt.  Second 
Edition,  improved.  Fop.  Svo.  4a.  6d. 

Gilbart. — A  Practical  Treatise 

on  Banlcing.  By  .Tames  William 
Gilbart.  FIR.S.,  General  Manager  of 
the  London  and  Westminister  Bank. 
Sixth  Edition.  2  vols.  12mo.  16s. 

Gilbart. — Logic  for  the  Million : 

a  Familiar  Exposition  of  the  Art  of 
Reasoning,  By  ,1.  W.  Gilbart,  F.R.S. 
5th  Edition ;  with  Portrait.  r2mo.  3s.6d. 

Gleig. — Essays,  Biographical, 

Historic;\l,  and  Miscellaneous,  contri- 
buted chiefly  to  the  Edinburgh  and 
Quarterlv  Reviews.  By  tl>e  Rev.  G.  R. 
Gleig,  M.A.,  Chaplain-General  to  the 
Forces,  and  Prebendary  of  St.  Paul's. 
2  vols.  Svo.  price  21s. 

The  Poetical  "Works  of  Oliver 

Goldsmith.  Edited  by  Bolton  Coritet, 
Esq.  Illustrated  by  Wood  Engravings, 
tirom  Designs  by  Members  of  the 
Etching  Club.  Square  crown  Svo. 
doth,  21s. ;  morocco,  £1. 16s. 

Gosse.— A  Naturalist's  Sojourn 

in  Jamaica.  By  P.  H.  Gosse,  Esq. 
With  Plates.  Post  Svo.  14s. 

Greathed. — Letters  from  Delhi 

durlngthe Siege.  By  H.  H.  Greathed, 
Esq.,  Political  Agent.  Post  Svo. 

Green. — Lives  of  the  Princesses 

of  England.  By  Mrs.  Mary  Aune 
Everett  Green-,  Editor  of  the  Letters 
of  Royal  and  Illustrious  Ladies,  With 
numerous  Portraits.  Complete  in  6 
vols,  post  Svo.  lOs.  6d.  each. 

Greyson.— Selections  from  the 

Correspondence  of  R.  E.  Greyson,  Es<i. 
Edited  by  the  Author  of  Tlic  Bclip>.e  of 
Faith.  New  Edition.  Crown  Svo.  7s.  6d. 

Grove.— The  Correlation  of  Phy- 
sical Forces.  By  W.  R.  Grove,  Q.C., 
M.A.    Third  Edition.  Svo.  7s. 


NEW  EDITIONS 


Gurney.— St.  Louis  and  Henri 

IV.:  Being  a  Second  Series  of  Histo- 
rical Sketches.  By  the  Kev.  John  H. 
Gurnet,  M.A.   Fcp.  Svo.  6s. 

EveningRecreations;  or,  Samples 

from  the  Lecture-Uoora.  Edited  by 
Rev.  J.  H.  Gurney.   Crown  Svo.  oa. 

Gwilt's  Encyclopaedia  of  Archi- 
tecture, Historical,  Theoretical,  .and 
Practical.  By  Joseph  Gwilt.  With 
more  thanl,000  Wood  Engravings,  from 
Designs  by  J.  S.  Gwu-T.  Svo.  428. 

Hare  (Archdeacon). — The  Life 

of  Luther,  in  Forty-eight  Historical 
Engravings.  By  Gdstav  KOme. 
Witli  Explanations  by  Archdeacon 
Hare  and  Susannah  Winkwoeth. 
Fcp.  4to.  2S8. 

Harford.— Life  of  MichaelAngelo 

Buonarroti ;  With  Translations  of 
many  of  his  Poems  and  Letters  :  also 
Memoirs  of  Savonarola,  Raphael,  and 
VittoriaCoIonna.  By  John  S.  Harford, 
Esq.,  D.C.L.,  F.R.S.  Second  Edition, 
revised;  with 20  Plates.  2  vols. Svo.  255. 

Illustrations,  Architectural  and 

Pictorical,  of  the  Genius  of  Michael 
Angelo  Buonarroti.  With  Descriptions 
of  the  Plates,  by  the  Commendatore 
Canina  ;  C.  R.  Cockekell,  Esq.,  R.A. ; 
and  J.  S.  Harford,  Esq.,  D.C.L.,  F.R.S. 
Folio,  73s.  Gd.  halt-bound. 

Harrison.  —  The  Light  of  the 

Forge ;  or.  Counsels  from  the  Sick-Bed 
of  E.M.  By  the  Rev.  W.  Harbison, 
M.A.,  Domestic  Chaplain  to  the 
Duchess  of  Cambridge.  Pep.  Svo.  5s. 

Harry   Hieover's  Stable  Talk 

and  Table  Talk ;  or.  Spectacles  for 
Young  Sportsmen.  New  Edition,  2 
vols.  Svo.  Portrait,  Sis. 

Harry  Hieover. — The  Hunting- 
Field.  By  Haret  Hieovkk.  With 
Two  Plates.  Fcp.  Svo.  os.  h;ilf-bound. 

Harry  Hieover.  —  Practical 

Horseman sliip.  Second  Edition ;  with 
2  Plates.  Fcp.  Svo.  5s.  half-bound. 

Harry  Hieover.— The  Pocket  and 

the  Stud ;  or.  Practical  Hints  on  the 
Maniigement  of  tlie  Stable.  By  Hasrv 
Hieover.  Fcp.  Svo.  Portrait,  os. 

Harry  Hieover. — The  Stud,  for 

Practical  Purposes  and  Practical  Men : 
Being  a  Guide  to  the  Clioice  of  a  Horse 
for  use  more  than  for  show.   Fcp.  5s. 
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Hassall.— A  History  of  tlie  Bri- 
tish Fi-cshwatei-  jUgte :  Including 
Descviptioiis  of  tlie  Desmideaj  and 
Diatomacese.  By  Abthub  Hill  Has- 
sall, M.D.  2  vols.  Svo.  ivitli  103 
Plates,  £1. 15s. 

Hassall. — Adulterations  Detect- 
ed •  or,  Plain  Instructions  for  the  Dis- 
covery of  Frauds  in  Food  and  Medicine. 
By  Arthur  Hill  Hassall,  M.D. 
Lond.,  Analyst  of  The  Lancet  Sanitai-y 
Commission,  and  Author  of  the  Reports 
of  that  Commission  puhlislied  under 
the  title  of  Food  and  its  Adulterations 
(which  may  also  be  had,  in  Svo.  price 
28s.j  With  225  Illustrations,  engraved 
on  Wood.  Crown  Svo.  17s.  6d. 

Col.  Hawker's  Instructions  to 

Young  Sportsmen  in  all  that  relates  to 
Guns  and  Shooting.  10th  Etlition,  re- 
vised hy  the  Author's  Son,  M^or  P. 
W.  L.  Hawkeh.  With  Portrait,  Plates, 
and  Woodcuts.  Svo,  21s. 

Haydn's  Book  of    Dignities : 

Containing  Rolls  of  the  Official  Person- 
ages of  the  British  Empire,  Civil,  Ec- 
clesiastical, Judicial,  Military,  Naval, 
and  Mmiicipal,  from  the  Earliest  Pe- 
riods to  the  Present  Time.  Together 
with  the  Sovereigns  of  Europe,  from 
the  Foundation  of  their  respective 
States;  the  Peerage  and  Nobility  of 
Great  Britain,  &c.  Svo.  25s. 

Hayward.  —  Biographical  and 

Critical  Essays,  reprinted  from  Re- 
views, with  Additions  and  Corrections. 
By  A.  Hayward,  Esq.,  Q.C.  2  vols. 
8to.  24s. 

The  Heirs  of  Cheveleigh:  A 

Novel.  By  Gebvaise  Abbott.  3  vols, 
post  Svo.  31s.  M. 

Sir  John  Herschel's  Outlines  of 

Astronomy.  Fifth  Edition,  revised 
and  corrected  to  the  existing  state  of 
astronomical  loiowledge  ;  with  Plates 
and  Woodcuts,  Svo.  ISs. 

Sir   John    Herschel's  Essays 

from  the  Edinburgh  .and  Qiiarla-ly 
Itevietcs,  with  Addresses  and  other 
Pieces.  Svo.  18s. 

Hinchliff.  — .  Summer  Months 

among  the  Alps :  With  the  Ascent  of 
Monte  Rosa.  By  Tnos.  W.  HiNCHLifr, 
Barnster-at-Law.   Post  Svo.  IDs.  6d. 


Hints  on  Etiquette  and  the 

Usages  of  Society :  With  a  Glance  at 
Bad  Habits.  Hew  Edition,  revised 
(with  Additions)  by  a  Lady  of  Bank. 
Fcp.  Svo.  2s.  6d. 

Holland.— Medical  Notes  and 

Reflections.  By  Sir  Heury  Hollakd, 
M.D.,  F.R.S.,  &c.,  Physici.an  in  Ordi- 
nary to  the  Queen  and  Prmce-Consort. 
Tliii-d  Edition.  Svo.  18s. 

Holland.— Chapters  on  Mental 

Physiology.  By  Sir  Heuby  Holland, 
Bart.,  F.K.S.,  &e.  Founded  chiefly  on 
Chapters  contauied  in  Medical  Notes 
and  Itejlections  by  the  same  Author. 
Second  Edition.  Post  Svo.  8s.  6d. 

Hooker.— Kew  Gardens ;  or,  a 

Popular  Guide  to  the  Royal  Botanic 
Gardens  of  Kew.  By  Sh-  William 
jACKsoif  Hooker,  K.H.,  &c.,  Diiec- 
tor.  With  many  Woodcuts,  idmo,  6d. 

Hooker's  Museum  of  Economic 

Botany ;  or.  Popular  Guide  to  the 
Useful  and  Remarkable  Vegetable 
Products  of  the  Museum  in  the  Royal 
Gardens  of  Kew.  16mo.  Is. 

Hooker   and   Amott's  British 

Flora;  comprishig  the  Phronogamous 
or  Flowering  Plants,  and  the  Ferns. 
Seventh  Edition,  with  Additions  and 
Corrections;  and  numerous  Figm-es 
illustrative  of  the  UrabeUiferous  Plants, 
the  Composite  Plants,  the  Grasses,  and 
the  Ferns.  12mo.  with  12  Plates,  14s. ; 
with  the  Plates  coloured,  2l8. 

Home's    Introduction  to'  the 

Critical  Study  and  Knowledge  of  the 
Holy  Scriptures.  Tenth  Edition,  re- 
vised, corrected,  and  brought  doira  to 
the  present  time.  Edited  by  the  Kev. 
T.  Hahtwell  HoHiiE,  B.U.  (the 
Author);  the  Rev.  Samuel  I) ATiDsoif, 
D.i).  of  the  University  of  Halle,  ana 
iiL.D. ;  and  S.  Pridkaux  Treqelles, 
LL.U.  With  4  Maps  and  22  Vignettes 
and  Fiicsmiiles.  1  vols.  Svo.  £3.  ISs.  8d. 

Home.— A  Compendious  Intro- 
duction to  the  Study  of  the  Bible.  By 
the  Rev.  T.  Hahtwell  Hobne,  B.iJ. 
New  Edition,  with  Maps,  ice.  12mo.  Bs. 

Hoskyns.— Talpa  ;  or,  the  Chro- 
nicles of  a  Clay  Farm  :  An  Agricultural 
Fragment.  By  Ciiandos  When 
HosiiYNs.Esq.  FoiirLli  Edition.  Witli 
24  Woodcuts  from  Designs  by  GuOKGE 
Cbuikshank.  16mo.  Ss.  (id. 
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NEW  EDITIONS 


How  to  Nurse  Sick  Children  : 

Inrenfled  especially  as  a  Help  to  the 
Nurses  In  the  Hospital  for  Sick  Cliil- 
dreu ;  but  containing  Directions  of 
service  to  all  who  have  the  charge  of 
the  Young.  Fcp.  8vo.  Is.  Od. 


Hewitt  (A,  M.)— An"  Art-Stu- 
dent in  Munich.  By  Anna  Maey 
HOTTITT.  2  vols,  post  8vo.  14s. 

Howitt.— The  Children's  Year. 

By  Mart  Howitt.  With  Pour  Illus- 
trations.  Square  16mo.  58. 

Howitt.  —  Tallangetta,  the 

Squatter's  Homo :  A  Story  of  Austra- 
lian Life.  By  William  Howitt. 
2  vols,  post  8vo.  ISs. 

Howitt.  —  Land,  Labour,  and 

Gold ;  or,  Two  Years  in  Victoria  :  With 
Visit  to  Sydney  and  Van  Dienien's 
Land.  By  Williau  Howitt.  Second 
Edition.  2  vols,  crown  8vo.  10s. 

W.Howitt'sVisits  to  Remarkable 

Places :  Old  Halls,  Battle-Fields,  and 
Scenes  illustrative  of  Striking  Passages 
in  English  History  and  Poetry.  With 
ahout  80  Wood  Engravings.  New  Edi- 
tion, 2  vols,  square  crown  8vo.  2ds. 

William  Hewitt's  Boy's  Coun- 
try Book :  Being  the  Keal  Life  of  a 
Country  Boy,  written  by  himself;  ex- 
hibiting all  the  Amusements,  Pleasures, 
and  Pursuits  of  Children  in  tlie  Coun- 
try.  With  40  Woodcuts.  Fcp.  8vo.  6s. 

William  Hewitt's  Rural  Life  of 

England.  With  Woodcuts  by  Bewick 
and  Williams.   Medium  8vo.  21s. 

Hue  Christianity  in  China, 

Tartary,  and  Tliibet.  By  M.  I'Abbg 
live,  formerly  Missionary  Apostolic 
in  China.  Vols.  I.  and  II.  8vo.  21s. ; 
and  Vol.  Ill  lOs.  6d. 

Hue.  —  The   Chinese   Empire : 

A  Sequel  to  Hue  and  Gabet's  Jonrnei/ 
tJirough  Tartari/  and  Thibet.  By  the 
Abb6  Hue,  formerly  Missionary  Apos- 
tolic in  Chma.  Second  Edition;  with 
Map.  2  vols.  Svo.  2l8. 


Hudson  and  Kennedy's  Ascent 

of  Mont  Blanc  by  a  New  Route  and 
AVithout  Guides.  Second  Edition,  with 
Plato  and  Map.    Post  Svo.  5s.  6d. 


Hudson's  Plain  Directions  for 

Making  Wills  in  conformity  with  the 
Law :  With  a  clear  Exposition  of  the 
Law  relating  to  the  distribution  of 
Personal  Estate  in  the  case  of  Intes- 
tacy, two  Forms  of  Wills,  and  much 
useful  information.  Fcp.  8vo.  2s.  Od. 

Hudson's    Executor's  Guide. 

New  and  improved  Edition;  with  the 
Statutes  enacted,  and  the  Judicial 
Decisions  pronounced  since  the  last 
Edition  incorporated.  Fcp.  Svo.  6s. 

Humboldt's  Cosmos.  Translated, 

with  the  Author's  authority,  by  Mrs. 
Sabine.  Vols.  I.  and  ll.  16mo. 
ILilf-a-Crown  each, sewed;  Ss.  Cd.each, 
cloth  ;  or  in  post  Svo.  12s.  each,  cloth. 
Vol.  III.  post  Svo.  12r.  Od.  cloth:  or 
in  16mo.  P.art  I.  2s.  6d.  sewed,  3s.  6d. 
cloth ;  and  Part  II.  3s.  sewed,  4s.  cloth. 
Vol.  IV.  Paet  I.  post  Svo.  las.  cloth ; 
16mo.  7s.  6d.  cloth. 

Humboldt's  Aspects  of  Nature. 

Translated,  with  the  Author's  autho- 
rity, by  Mrs.  SADiifE.  16mo.  price  6s. : 
or  in  2  vols.  Ss.  Cd.  each,  cloth;  2s.  6d. 
each,  sewed. 

Humphreys.— Parables  of  Our 

Lord,  illuminated  and  ornamented  in 
the  style  of  the  Missals  of  the  Beuais- 
sance  by  H.  N.  HujipniiETS.  Square 
fcp.  Svo.  21s.  in  massive  carved  covers ; 
or  30s.  boujid  in  morocco,  by  Hayday. 

Hunt.— Researches  on  Light  in 

its  Chemical  Relations ;  embracing  a 
Consideration  of  all  the  Photograpluc 
Processes.  By  Robeet  Hunt,  F.R.S. 
Second  Edition,  with  Plate  and  Wood- 
cuts. Svo.  10s.  ed. 

Hutchinson.  —  Impressions  of 

Western  Afiica  :  With  a  Report  on  the 
Peculiarities  of  Trade  up  the  Rivers  in 
the  Bight  of  Biafra.  By  J .  T.  HuTcnis- 
BON,  Esq.,  British  Consul  for  the  Bight 
of  Biafra  and  the  Island  of  Fernando 
Po.  Post  Svo.  8s.  6d. 

Idle.— Hints  en  Shooting,  Fish- 
ing, &c.,  both  on  Sca  and  Land,  and 
in  tiie  Fresh-Water  Lochs  of  Scotland : 
Being  the  Experiences  of  C.  Idlb,  Esq. 
Fcp.  "Svo.  56. 

Mrs.  Jameson's  Legends  of  the 

Saints  and  Martyrs,  as  represented  in 
Christian  Art  :  Forming  the  Fiest 
Sekies  of  Sacred  and  Lerimidary  Art. 
Third  Edition  ;  with  17  Etchings  and 
upwards  of  ISO  Woodcuts.  2  vols, 
square  cro\ra  Svo.  31s.  6d. 
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Mrs.  Jameson's  legends  of  tlie 

Monastic  Orders,  as  represented  in 
Christian  Art.  Forming  tlie  SBCOifD 
Series  of  Sacred  and  Legendary  Art. 
Second  Edition,  enlarged:  with  11 
Etchings  by  the  Author  and  88  Wood- 
cuts.  Square  crown  8vo.  28s. 

Mrs.  Jameson's  Legends  of  the 

Madonna,  as  represented  in  Cliristian 
Art :  Forming  the  Thibd  Seeies  of 
Sacred  and  Legendary  Art.  Second 
Edition,  corrected  and  enlarged ;  with 
27  Etchings  and  165  Wood  Engravings. 
Square  crown  8vo.  28s. 

Mrs.  Jameson's  Commonplace- 

Dook  of  Thoughts,  Memoiies,  and  Fan- 
cies, Original  and  Selected.  Second 
Edition,  revised  and  corrected ;  with 
-  Etcliings  and  Woodcuts.  Crown  8vo. 
price  ISs. 

Mrs.  Jameson's  Two  Lectures  on 

the  Employment  of  Women ;  — 

1.  Sisters  of  Charitt,  Catholic  and  Pro- 

teBtunt,  Abroad  and  at  Home.  Second 
£dUion,  with  new  Preface.  Fcp.  b\o.  4s. 

2.  TIte  COMM0N1ON  of  Labour  :  A  Second 

Lecture  on  the  Social  Employments  of 
"Women.   Fcp,  8vo,  3s. 

Jaquemet's     Compendium  of 

Chronology :  Containuig  the  moat  im- 
portant jSates  of  General  History,  Po- 
litical, Ecclesiastical,  and  Literary, 
from  the  Creation  of  the  World  to  the 
end  of  the  Year  1854.  Post  8vo.  7s.  6d. 

Jaquemet's     Chronology  for 

Schools :  Containing  the  most  impor- 
tant Dates  of  General  History,  Politi- 
cal, Ecclesiastical,  and  Literary,  from 
the  Creation  of  tlie  World  to  the  eud  of 
the  Tear  1857.  Fcp.  8vo.  3s.  Od. 

Lord  Jeffrey's  Contributions  to 

The  Edinburgh  Review.  A  New  Edi- 
tion, complete  in  One  Volume,  with 
Portrait  and  Vignette.  Square  crown 
8vo.  2l8.  cloth;  or  30s.  calf.— Or  ui 
3  vols.  8vo.  price  428. 


Bishop  Jeremy  Taylor's  Entire 

Works :  With  Life  by  Bishop  Hebeb. 
Revised  and  corrected  by  the  Rev. 
Charles  Paoe  Eden,  Fellow  of  Oriel 
College,  Oxford.  Now  complete  in  10 
vols.  8vo.  10s.  6d.  each. 

Kemble.  —  The  Saxons  in  Eng- 
land :  A  History  of  the  English  Com- 
monwealth till  the  Conquest.  Uy  J.M. 
Kemble,  M.A.  2  vols.  8vo.  28s. 


Keith  Johnston's  Dictionary  of 

Geography,  Descriptive,  Pliysical,  Sta- 
tistical, and  Historical :  Formiug  a  com- 
plete General  Gazetteer  of  the  World. 
Second  Edition,  thoroughly  revised. 
In  1  vol.  of  1,300  pages,  comprising 
about  50,000  Names  of  Pl.aces,  8vo.  388. 
cloth ;  ot  half-bound  in  russia.  Us. 


Kesteven.  — A  Manual  of  the 

Domestic  Practice  of  Medicine.  By 
W.  B.  Kesteven,  F.R.C.S.E.,  &e. 
Square  post  8vo.  7s.  6d. 


Kirby  and  Spence's  Introduction 

to  Entomology ;  or,  Elements  of  the 
Natural  History  of  Insects :  Compris- 
ing an  Account  of  Noxious  and  Useful 
Insects,  of  tlieir  Metamorphoses,  Food, 
Stratagems,  Habitations,  Societies, 
Motions,  Noises,  Hybernation,  Instinct, 
&c.  Seventli  EdUion,  with  an  Appen- 
dix relative  to  the  Origin  and  Progress 
of  the  work.   Crown  8vo.  53. 


Lardner's  Cabinet  Cyclopaedia  of 

History,  Biography,  Literature,  the 
Arts  and  Sciences,  Natural  History, 
and  Manufactures.  A  Series  of  Original 
Works  by  Eminent  Whitees.  Com- 
plete in  132  vols.  fcp.Svo.  with  Vignette 
Titles,  price  £19,  19s.  cloth  lettered. 

The  Works  eeparateli/ ,  in  single 
Volumes  or  Sets,  price  3s.  Od.  each 
Volume,  cloth  lettered. 


Mrs.  B.  Lee's  Elements  of  Kt^ 

tural  History;  or.  First  Principles  of 
Zoologj' :  Comprising  the  Principles  ot 
Classification,  interspersed  with  amus- 
ing and  instractive  Accounts  of  the 
most  remiirkable  Animals.  New  Edi- 
tion ;  Woodcuts.   Fcp.  8vo.  7s.  6d. 

The  Letters   of  a  Betrothed. 

Fcp.  8vo.  price  5s.  cloth. 

Letters  to  my  Unknown  Friends. 

By  a  Lajit,  Author  of  Letters  on  Bap- 
piness.   Fourth  Edition.   Fcp.  8vo.  6b. 

Letters  on  Happiness,  addressed 

to  a  Friend.  By  the  Author  of  Letters 
to  my  Unknown  Friends.  Fcp.  8vo.  Os. 

L.E.L.  — The  Poetical  Works  of 

Letitia  Elizabetli  Landon  ;  comprising 
tlie  Improvisatrice,  the  Venetian  Brace- 
let, the  Golden  Violet,  the  Troubadour, 
and  Poetical  Remains.  2  vols.  Iflmo. 
lOs.  cloth  ;  morocco,  21s. 
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NEW  WOEKS  AND  NEW  EDITIONS 


Dr.  John  Lindley's  Theory  and 

Practice  of  Horticulture ;  or,  an  At- 
tempt to  explain  tlie  principal  Opera- 
tions of  GaraeuiuL'  upon  Physiological 
Grounds  ;  Beins  tlie  Second  Edition  of 
the  Theorii  of  Horticultnvey  much  en- 
larged; with  9S  Woodcuts.  8vo.  21s. 

Lr.  John  Lindley's  Introduction 

to  Botany.  New  Edition,  with  correc- 
tions and  copious  Additions.  2  vols, 
8vo.  with  Plates  and  Woodcuts,  24s. 

Linwood.  —  Anthologia  Oxoni- 

ensis,  sive  Florilegiura  e  Lusibus  poet- 
icis  divevsorum  Oxoniensium  Grajcis 
et  Latinis  deceiTtum.  Curante  GuLi- 
ELMO  LiNWoqu.  M.A.  8vo.  Us. 

Lorimer'a  Letters  to  a  Young 

Master  Mariner  on  some  Subjects  con- 
nected with  Ms  Calling,  Fcp.  8vo. 
price  5s.  6d. 

Loudon's  Encyclopaedia  of  Gar- 
dening :  Comprisin;,'  the  Theory  and 
Practice  of  Horticulture,  Floriculture, 
Aboriculture,  and  Landscape-Uarden- 
ing.    With  l.OUO  Woodcuts.    8vo.  50s. 

Loudon's  Encyclopaedia  of  Trees 

and  Shrubs,  or  Aboreium  et  Fructice- 
turn Bri/amiicum  abridged:  Contaimiig 
the  Hardy  Trees  and  Shrubs  of  Great 
Britain,  Native  and  Foreign,  Scienti- 
fically and  Popularly  Described.  With 
about  2,000  Woodcuts.  8vo.  50s. 

London's  Encyclopaedia  of  Agri- 
culture :  Comprising  the  Theory  and 
Practice  of  tne  Valuation,  Transfer, 
Laying -out.  Improvement,  and  Ma- 
nagement of  Landed  Property,  and  of 
the  Cultivation  and  Economy  of  the 
Animal  and  Vegetable  Productions  of 
Agriculture.  With  1,100  Woodcuts. 
8vo.  31s.  6d. 

Loudon'sEncyclopaediaof  Plants: 

Comprising  the  Specific  Character, 
Description,  Culture,  History,  Applica- 
tion in  the  Ai'ts,  and  every  other  de- 
sirable Particular  respectmg  all  the 
Plants  found  in  Great  Britain.  With 
upwards  of  12,000  Woodcuts.  8vo. 
price  £S.  13s.  6d. 

Loudon's  Encyclopaedia  of  Cot- 
tage, Farm,  and  Villa  Architecture  and 
Funiiture.  New  Edition,  edited  by 
Mrs.  Loudon  ;  with  more  than  2,000 
Woodcuts.  8vo.  C3s. 

Loudon's  Hortus  Britannicus  ; 

or.  Catalogue  of  all  the  Plants  found  in 
Great  Brit  ain.  New  Edition,  corrected 
by  Mrs.  Loddon.  8vo.  31s.  6d. 


Mrs.  Loudon's  Lady's  Country 

Companion ;  or.  How  to  Enjoy  a 
Country  Life  Rationally.  Fouith 
Edition.      Fcp.  8vo.  58. 

Mrs.  Loudon's  Amateur  Gar- 
dener's Calendar,  or  Monthly  Guide  to 
what  should  be  avoided  and  done  in  a 
Garden.  Second  Edition,  revised. 
Crown  Svo.  with  Woodcuts,  7s.  Gd. 

Low's   Elements  of  Practical 

Agi-iculture:  comprehending  the  Cul- 
tivation of  Plants,  the  Husbandry  of 
the  Domestic  Animals,  and  the  Eco- 
nomy of  the  Farm.  New  Edition  ; 
with  200  Woodcuts.  Svo.  21s. 

Macaulay.  —  Speeches  of  the 

Eight  Hon.  LordMiCAOTAT.  Corrected 
by  HiMSELr.  8vo.  12s. 

Macaulay.  —  The   History  of 

England  from  the  Accession  of  James 
II.  By  the  Right  Hon.  Lord  Ma- 
CAtTLAT.  New  Edition.  Vols.  I.  and 
II.  8vo.  328. ;  Vols.  III.  and  IV.  S6s. 

Lord  Macaulay's  History  of  Eng- 
land from  the  Accession  of  James  II, 
New  Edition  of  the  first  Four  Volumes 
of  the  Octavo  Edition,  revised  and 
corrected.  7  vols,  post  Svo.  6s.  each. 

Lord  Macaulay's  Critical  and 

Historical  Essays  contributed  to  The 
Edinburgh  Review.  Four  Editions  :— 

1.  A  LiBKAnT  Edition  (the  eighth),  in 

3  vols.  6vo.  price  36s, 

2.  Complete  in  Onb  Volume,  -with  Por- 

trait and  Vignette.  Square  crow-n 
Svo.  price  21s.  cloth ;  or  30a.  calf. 

3.  Another  New  Edition,  in  3  vols.  fcp. 

8^.  price  21s.  cloth. 

4.  The  People's  Edition,  in  2  vols. 

crown  Svo.  price  Ss.  clotn. 

Macaulay.  —  Lays  of  Ancient 

Rome,  with  Ivrp  and  the  Armada.  By 
the  Right  Hon.  Lord  Macaexat. 
New  Edition.  16mo.  price  is.  Cd.  cloth; 
or  10s.  Gd.  boimd  in  morocco. 

Lord  Macaulay's  Lays  of  Ancient 

Rome.  With  numerous  Illustrations, 
Original  .and  from  the  Antiq^ue,  drawn 
on  Wood  by  George  Scharf,  jmi.  Fcj). 
4to.  21s.  boards;  or  12s.  boimd  m 
morocco. 

Mao  Donald.— Poems.  By  George 

Mac  Donald,  Author  of  irithhi  and 
Without.  Fcp.  Svo.  7a. 
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Mac    Donald.  —  Within  and 

Without :  A  Dramatic  Poem.  By 
GEOKGEMicDoifii-D.  Fcp.8vo.4s.0d. 

Mac  Dougall.  —  The  Theory  of 

War  illustrated  by  irameroiis  Examples 
from  History.  By  Lieutenant-Colonel 
Mac  Douoali.,  Commamlaiit  of  the 
Staff  College.  Second  Edition,  revised. 
Post  8vo.  with  Plans,  10s.  6d. 

Mac  Dougall.  —  The  Campaigns 

of  Hannibal,  arranged  and  critically 
considered,  expressly  for  the  use  of  y  tu- 
dents  of  Military  History.  By  Lieut.- 
Col.  P.  L.  Mac  Dougall,  Commandant 
of  the  StaB  College.  Post  Svo.  7s.  Gd. 

M'Dongall.  —  The  Eventful 

Voyage  ofn.31.  Discovery  Ship  Resolute 
to  the  Arctic  Rer/ions  in  search  of  Sir 
John  Franklin  and  the  Missing  Creics 
of  H.M.  Discovery  Ships  Erebus  and 
Terror,  1852,  IR'iS,  lS5t.  By  Geohge  F. 
M'DouGAiL,  Master.  With  a  coloured 
Chart,  Illustriitions  in  Lithography, 
and  Woodcuts.  Svo.  21s. 

Sir  James  Mackintosh's  Miscel- 
laneous Worlis  :  Including  his  Contri- 
butions to  The  Edinburgh  Beview. 
Complete  in  One  Volume ;  with  Por- 
trait and  Vignette.  Square  crown  Svo. 
218.  cloth  ;  or  30s.  bound  in  calf:  or  in 
3  vols.  fcp.  Svo.  21s. 

Sir  James  Mackintosh's  History 

of  England  from  the  EarUest  Times  to 
the  final  Establishment  of  the  Reform- 
ation. 2  vols.  Svo.  21s, 

Macleod.— The  Elements  of  Po- 
litical Economy.  By  Henky  Dnifiriif g 
Macleod,  Barrister-at-Law.  Svo.  16s. 

Macleod.  —  The  Theory  and 

Practice  of  Banking:  With  the  Ele- 
mentarj'  Principles  of  CuiTency,  Prices, 
Credit,  .and  Exchanges.  By  Henbt 
DciTNLNG  Macleod,  Barrister-at-Law. 
2  vols,  royal  Svo.  SOs. 

M'Culloch's  Dictionary,  Prac- 
tical, Theoretical,  and  Historical,  of 
Commerce,  and    Commercial  Navi- 

fation.  Illustrated  with  Maps  and 
'hins.  New  Edition,  corrected;  with 
Supplement.  Svo.  50s.  clotli ;  half- 
ruBsia,  55s, 

M'Culloch's  Dictionary,  Geo- 
graphical, statistical,  and  Historical, 
ot  the  various  Countries,  Places,  and 
principul  Natural  Objects  in  the  World. 
lUuKtrated  with  Six  large  M.aps.  New 
Edition,  revised.  2  vols.  Svo.  63s. 


Maguire.  —  £ome ;   its  Buler 

and  its  Institutions.  By  JohnFeanois 
Maguike,  M.P.  With  a  Portiait  of 
Pope  Pius  IX.  Poet  Svo.  lOs.  6d. 


Mrs.  Marcet' 3  Conversations  on 

Natural  Plulosophy,  m  which  the  Ele- 
ments of  that  Science  are  familiarly  ex- 
plained. Thirteenth  Edition,  enlarged 
and  corrected;  with  31  Plates.  Pep. 
Svo.  price  lOs.  6d. 

Mrs.  Marcet' s  Conversations  on 

Chemistry,  in  which  the  Elements  of 
that  Science  are  familiarly  explained 
and  ilhistrated  by  Experiments.  New 
Edition,  improved.  2  vols.  fcp.  Svo.  lis. 

Martineau.  —  Studies  of  Chris- 
tianity: A  Series  of  Original  Papers, 
now  first  collected,  or  New.  By  James 
Maktineau.  Crown  Svo.  7s.  6d. 

Martineau.  —  Endeavours  after 

the  Christian  Life :  Discourses.  By 
James  Maetikeau.  2  vols,  post  Svo. 
price  7s.  6d.  each. 

Martineau.  —  Hymns  for  the 

Cliristian  Church  and  Home.  Col- 
lectedand  edited  byjAMEsMAETorEAU. 
Eleventh  Edition,  12mo.  8s.  6d.  cloth, 
or  OS.  calf ;  Fifth  Edition,  32mo.  Is.  4d. 
cloth,  or  Is.  Sd.  roan. 

Martineau.— Miscellanies:  Com- 
prising Essays  chiefly  religious  and 
controversial.  By  James  Makiuteau. 
Crown  Svo.  9s. 

Maunder's  Scientific  and  Lite- 
rary Treasury  :  A  new  and  popular 
Encyclopedia  of  Science  and  the  Belles- 
Lettres;  inclucUng  all  Branches  of 
Science,  and  every  subject  connected 
with  Literature  and  Art.   Fcp.  Svo.  lOs. 

Maunder's  Biographical  Trea- 
sury ;  coneistingof  Memoirs,  Sketches, 
and  brief  Notices  of  above  12,000  Emi- 
nent Persons  of  All  Ages  and  Nations, 
from  the  Earliest  Period  of  History  : 
Forminjj  a  complete  Dictionary  of  Uni- 
versal Biography.   Fcp.  Svo.  lOs. 

Maunder's  Treasury  of  Know- 
ledge, and  Library  of  Heference  ;  com- 
prising an  English  Uiclionary  and 
Grammar,  a  UniveisiU  Gazetteer,  a 
Classical  Dictionary,  a  Chronology,  a 
Law  Dictionary,  a  Synopsis  of  the 
Peerage,  numerous  useful  Tables,  &c. 
Fcp.  Svo.  lOs. 
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NEW  WOHKS  AND  NEW  EDITIONS 


Maunder's  Treasury  of  Natural 

History;  or,  a  Popular  Dictionary  of 
Animated  Nature :  In  which  the 
Zoological  Characteristics  that  dis- 
tinguish the  different  Classes  Genera, 
nun  Species,  are  combined  with  a 
variety  of  interestins  Information  illus- 
trative of  the  Habits,  Instincts,  and 
General  Economy  of  the  Animal  King- 
dom.  With  900  Woodcuts.   Fcp.  10s. 

Maunder's  Historical  Treasury ; 

comprising  a  General  Introductory 
Outline  of  Universal  History,  Ancient 
and  Modem,  and  a  Scries  of  Separate 
Histories  of  every  principal  Nation 
that  exists;  their  llise,  Progi'css,  and 
Present  Condition,  the  Moral  and  Social 
Character  of  their  respective  Inhabi- 
tants, their  Religion,  Manners,  and 
Customs,  &c.   Fcp.  Svo.  10s. 

Maunder's  Treasury  of  Geogra- 

pliy.  Physical,  Historicil,  Descriptive, 
and  Political ;  containing  asuccinct  Ac- 
count of  Every  Country  in  tlie  World : 
Preceded  by  lin  Introductory  Outline 
of  the  History  of  Geography ;  a  Fami- 
liar Inquii'y  into  the  Varieties  of  Race 
and  Language  exhibited  by  different 
Nations  ;  and  a  View  of  the  Relations 
of  Geography  to  Astronomy  and  the 
Physical  Sciences.  Completed  by 
William  Hughes,  F.R.G.S.  With  V 
Maps  and  16  Steel  Plates.  Fcp.  Svo.  10s. 

Merivale.  —  A  History  of  the 

Romans  under  the  Empire.  By  the 
Rev.  Chakles  Merivale,  B.D.,  late 
Fellow  of  St.  John's  College,  Cambridge. 
Svo.  with  Maps. 

Vols.  I  and  II.  comprising  the  History  to 
the  Fall  oTJulitts  Cwsftr.  Second  Edition.  28b. 

Vol.  III.  to  the  Establishment  of  the  Mon- 
archy by  AttgttsttlB.   Second  Edition  14s, 

Vol-.  IV.  and  V.  from  Au/justns  to  Claudius, 
B.C.  27  toA.D.64   32s. 

Vol.  VI.  from  the  Reign  of  Nero,  A..V.  54,  to 
the  Fall  of  Jerusalem,  a. d.  70  lUs. 

Merivale.  —  The  Fall   of  the 

Roman  Republic :  A  Short  History  of 
Last  Centuiy  of  the  Commouwealth. 
By  the  Rev.  C.  Mekivalb,  B.  D.,  late 
Fellow  of  St.  John's  College,  Cambridge. 
New  Edition.  12mo.  7s.  6d. 

Merivale    (Miss).  —  Christian 

Records  :  A  Short  History  of  Apostolic 
Age.  By  L.  A.  Meiuvale.  Fcp.  Svo. 
price  73.  6d. 

Miles. — The  Horse's  Foot  and 

How  to  Keep  it  Sound.  EighlhEdition; 
with  an  AppcndLxon  Shocingin  general, 
.md  Hunters  in  particular.  12  Plates 
and  12  Woodcuts.  By  W.  Miles,  Esq. 
Imperial  Svo.  123.  Cd. 


Miles's  Plain  Treatise  on  Horse- 
shoeing. With  Plates  and  Woodcuta. 
Second  Edition.  Post  Svo.  23. 

Milner's  History  of  the  Church 

of  Christ.  With  Additions  by  the  late 
Rev.  Isaac  Milneb,  D.D.,  F.R.S.  A 
New  Edition,  revised,  with  additional 
Notes  by  the  Rev.  T.  GnAifiHAM,  B.D. 
4  vols.  Svo.  52s. 

James  Montgomery's  Poetical 

Works  :  Collective  Edition  ;  with  the 
Author's  Autobiograpliical  Prefaces, 
complete  in  One  Volume ;  with  Portrait 
and  Vignette.  Square  crown  Svo. 
10s.  6d.  cloth ;  morocco,  21s.— Or,  in  i 
vols.  fcp.  Svo.  with  Plates,  lis. 

Moore.— The  Power  of  the  Soul 

over  the  Body,  considered  in  relation 
to  Health  and  Morals.  By  Geobse 
Mooee,  M.D.  Fcp.  Svo.  6s. 

Moore.— Man  and  his  Motives. 

By  Geobge  Moobe,  M.D.  Fcp.  Svo.  6s. 

Moore.— The  Use  of  the  Body  in 

relation  to  the  Mind.  By  G.  Mooee, 
M.D.   Fcp.  Svo.  Gs. 

Moore.— Memoirs,  Journal,  and 

Correspondence  of  Thomas  lloore. 
Edited  by  the  Riglit  Hon.  Lobd  John 
Kdssell,  M.P.  With  Portraits  and 
Vignettes.  8  vols,  post  Svo.  £4.  4s. 

Thomas  Moore's  Poetical  "Works ; 

Comjirising  the  Author's  Recent  Intro- 
ductions and  Notes.  The  Traveller's 
JSdition,  crown  Svo.  with  Portrait, 
12s.  6d.  cloth ;  morocco  by  Hayday,  21s. 
—Also  the  lAbrary  Edition^  with  Por- 
trait and  Vignette,  medium  Svo.  Sis. 
cloth ;  morocco  by  Hayday,  42s.— And 
the  First  collected  Edition,  in  10  vols. 
fep.Svo.  with  Port  rait  and  19  Plates,  35s. 

Moore.  —  Poetry  and  Pictures 

from  Thomas  Moore  :  Being  Selections 
of  the  most  popular  and  admired  of 
Moore's  "Poems,  copiously  illustrated 
with  highly-finished  Wood  Engravings 
from  origm.al  Designs  by  eminent 
Artists.  Fcp.  4to.  price  21s.  cloth  ; 
or  42s.  bound  in  morocco  by  Hayday. 

Moore's    Songs,   Ballads,  and 

Sacred  Songs.  New  lOditioii,  printed 
in  Ruby  'I'yi-e  ;  with  the  Notes,  and  a 
Vignette  from  a  Design  by  T.  Crcswick, 
R.A.  S2mo.  2s.  6d.  —  An  Edition  in 
16mo.  with  Vignette  by  R.  Doyle,  5s. ; 
or  12s.  6d.  morocco  by  Haj-day. 
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Moore's  Sacred  Songs,  the  Sym- 
phonies and  Accompaniments,  arranged 
lor  One  or  more  Voices,  printed  wltli 
the  Words.  Imperial  8vo. 

[Nearly  read!/. 

Moore's  Lalla  Eookh:  An  Ori- 
ental Romance.  With  13  highly- 
finished  Steel  Plates  from  Original 
Designs  bv  Corbould,  Meadows,  and 
Steplianoff,  engraved  under  the  super- 
intendence of  the  late  Charles  Heath. 
New  Edition.  Square  crown  8vo.  15s. 
cloth ;  morocco,  ffis. 

Moore's  Lalla  Kookh.  liTew 

Edition,  printed  in  Ruby  Type  ;  with 
the  Preface  and  Notes  from  the  collec- 
tive edition  of  Moore's  Poetical  JVorks, 
and  a  Frontispiece  from  a  Design  by 
Kenny  Meadows.  .32mo.  2s.  6d.— An 
Edition  in  16mo.  with  Vignette,  Ss. ;  or 
12s.  6d.  morocco  by  Hayday. 

Moore's  Lalla  Kookh.    A  New 

Edition,  with  numerous  Illustrations 
fi'om  original  Designs  by  .John  Ten- 
NiEL,  engraved  on  Wood  by  the  Bro- 
thers Dalzibl.  Fcp.  4to. 

[/H  preparation. 

Moore's  Irish  Melodies.   A  New 

Edition,  with  13  highly-finished  Steel 
Plates,  from  Original  Designs  by  emi- 
nent Artists.  Square  crown  8vo.  21s. 
cloth  ;  or  31s.  6d.  bound  in  morocco. 

Moore's  Irish  Melodies,  printed 

in  Ruby  Type ;  iwith  the  Preface  and 
Notes  from  the  collective  edition  of 
Moore's  Poetical  Works,  the  Adver- 
tisements originally  prefixed,  and  a 
Portrait  of  the  Author.  S2mo.  2s.  fid. 
An  Edition  in  IGmo.  with  Vignette,  5b.  ; 
or  12s.  6d.  morocco  by  Hayday. 

Moore's  Irish  Melodies.  Illus- 
trated by  D.  Maclise,  R.A.  New  Edi- 
tion ;  with  161  Designs,  and  the  whole 
of  the  Letterpress  engraved  on  Steel, 
by  P.  P.  Becker.  Super-royal  8vo. 
Sis.  6d.  boards ;  or  £2. 12s.  6d.  morocco. 

Moore's   Irish   Melodies,  the 

Music,  namely,  the  Symphonies  and 
Accompaniments  by  Sir  .John  Steven- 
son and  Sir  IIbnry  Bishop,  pruited 
with  the  Words.  Imperial  8vo.  31s.  Cd. 
doth  ;  or  42s.  half-bound  in  morocco. 

The    Harmonised    Airs  from 

Moore's  Irish  Melodies,  as  originallv 
arrangod  for  Two,  Three,  or  Four 
Voices,  printed  with  the  Words.  Imp. 
8vo.  158.  cloth ;  or  258.  half-bound  in 
morocco. 
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Moore's  National  Melodies,  with 

Music.  National  Airs  and  other  Songs, 
now  first  collected.  By  Thomas 
MooHE.  The  Music,  for  Voice  and 
Pianoforte,  printed  with  the  Words. 
Imp.  8vo.  81s.  Gd.  cloth;  or  123.  half- 
bound  ill  morocco. 

Moore's    Epicurean.      New  ; 

Edition,  with  the  Notes  from  the  Col-  i 

lective  Edition  of  Moore's  Poetical  | 
Works-,  and  a  Vignette  en^aved  on 

Wood  from  an  original  Design  by  D.  ' 

Maclise,  H.A.  16rao.  5s.  cloth;  or  j 
128.  Cd.  morocco  by  Hayday. 

Morell.  —  Elements  of  Psycho-  ' 

logy ;  Part  I.,  containing  the  Analysis  t 

of  the  Intellectual  Powers.    By  J.  D.  | 

MoKELL,  M.A.,  One  of  Her  Majesty's  i 

Inspectors  of  Schools.  Post  8vo.  78.  6d.  j 

Morning  Clouds.     Second  and  ; 

cheaper  Edition,  revised  throughout,  ' 
and  printed  in  a  more  convenient  form. 
Fcp.  8vo.  5s. 

Morton. — The  Eesources  of  Es- 
tates :  A  Treatise  on  the  AgricuUm'al 
Improvement  and  General  Manage- 
ment of  Landed  Property.  By  John 
LocKHAKT  Morton,  Civil  and  Agri- 
cultural Engineer ;  Author  of  Thirteen 
Highland  and  Agricultural  Prize  Es- 
says. With  23  Litliographio  lUustra- 
tions.   Royal  8vo.  3l8.  Gd. 

Moseley's  Mechanical  Principles 

of  Engineering  and  Architecture.  Se- 
cond Edition,  enlarged ;  with  numerous 
Woodcuts.   8vo.  248. 

Memoirs  and  Letters  of  the  late 

Colonel  Armine    Mountain,  Aide- 
de-Cainp  to  the  Queen,  and  Adjutant-  ' 
General  of  Her  Majesty's  Forces  in 
India.     Edited  by  Mrs.  MonNIAiN. 
Second  Edition,  Portrait.  Fcp.  8vo.  6s. 

Mure,— A  Critical  History  of  the 

Language  and  Literature  of  Ancient 
Greece.  By  William  Mure,  of 
Caldwell.  Vols.  I.  to  III.  8vo.  price 
36s.;  Vol.  rv.  15s.;  and  Vol.  V.  188. 

Murray's  Encyclopaedia  of  Geo- 
graphy, comprising  a  complete  Descrip- 
tion of  the  Earth  :  Exhibiting  its  Beliv- 
tion  to  the  Heavenly  Bodies,  its  Phy- 
sical Structure,  tlie  Natural  History  of 
e.ach  Country,  and  the  Industry,  Com- 
merce, Political  Institutions,  and  Civil, 
and  Social  State  of  A 11  Nations .  Second 
Edition ;  with  82  Maps,  and  ujiwards  of 
1,000  other  Woodcuts.   8vo.  OOs. 
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NEW  WOKKS  AND  NEW  EDITIONS 


Murray.— French  Finance  and 

Financiers  under  Louis  the  Fifteenth. 
By  James  MuRBAT.  Svo.  lOa.  Gil. 

Neale.— The  Closing  Scene ;  or, 

Christianity  and  Infidelitj'  contrasted 
in  tile  Last  Hours  of  Remaricahle  Per- 
sons. By  tlie  Rev.  Ekskine  Neale, 
M.A.   2  vols.  fep.  8vo.  6s.  each. 

Normanhy    (Marciuis    of).  —  A 

Tear  of  RevoUition.  From  a  Jonmal 
kept  in  Paris  in  tlie  Year  I&IS.'  By  the 
Mabquis  oe  Nobmanbt,  K.G.  2  vols. 
8vo.  ais. 

Ogilvie. — The  Master-Builder's 

Plan:  or,  the  Principles  of  Organic 
Architecture  as  indicated  in  tlie  Typi- 
cal Forms  of  Animals.  By  Geoege 
•  Ogiltie.M.D.  Post  8vo.  with  72  Wood- 
cuts, price  Gs.  6d. 

Oldacre  — The  last  of  the  Old 

Squires.  A  Sketch.-  By  Cedkio 
Oldacke,  Esq.,  of  Sax-Normauhui-y. 
Crown  8vo.  9s.  6d. 

0 shorn.  —  Quedah;  or,  Stray 

Leaves  ft-om  a  Journal  in  Malayan 
Waters.  By  Captain  Shbeabd  Osboen, 

B.  N.,  C.B.  with  a  coloured  Chai-t  and 
tinted  Illustrations.  Post  8vo.  lOs.  6d. 

Oshom.— The  Discovery  of  the 

North-West  Passage  by  H.M.S.  Inves- 
tigator, Captain  B.  M'Clxtre,  lSpO-1854. 
Edited  by  Captain  Sdeeaed  Osborn, 

C.  B.  Second  Edition,  revised;  with 
Porti  ait.  Chart,  and  Illustrations.  8vo. 
price  15s. 

Professor  Owen's  Lectures  on 

the  Comparative  Anatomy  and  Physio- 
logy of  the  Invertebrate  Animals,  de- 
livered at  the  Royal  College  of  Surgeons. 
Second  Edition,  with  235  Woodcuts. 
8vo.  21s. 

Professor  Owen's  Lectures  on 

the  Comparative  Anatomy  and  Phy- 
siologj-  of  the  Vertebrate  Animals,  de- 
livered at  the  Royal  College  of  Surgeons 
in  1814  and  1810.  Vol.  I.  8vo.  14s. 

Memoirs  of  Admiral  Parry,  the 

Ai-ctic  Navisator.  By  his  Son,  the  Rev. 
E.  Paeky,  M.A.,  Domestic  Chaplain  to 
the  Bishop  of  London.  Fovn-th  Edition; 
with  a  Portrait  and  coloured  Chart  of 
the  North-West  Passage.   Fcp.  8vo.  5s. 

Pattison.— The  Earth  and  the 

Word  ;  or,  Geology  for  Bible  Students. 
By  S.  R.  PATTit^ox,  F.(J.S.  Fcp.  8vo. 
with  coloured  Map,  38. 6d. 


Dr.  Pereira's  Elements  of  Mate- 
ria Medica  and  Tlierapeutics.  Third 
Edition,  enlarged  and  unproved  fi-om 
the  Author's  Materi.als  by  A.  S.  Tay- 
lor, M.D.,  and  G.  O.  Rees,  M.D. 
Vol.  I.  8vo.  2Ss. ;  Vol.  II.  Part  I.  21s. : 
Vol.  II.  Part  II.  26s. 


Dr,  Pereira's  Lectures  on  Polar- 
ised Light,  together  with  a  Lecture  on 
the  Microscope.  2d  Edition,  enlarged 
from  the  Author's  Materials  by  Rev. 
B.  Powell,  M.A.  Fcp.  8vo.  Woodcuts, 
lirice  7s. 

Perry.— The  Franks,  from  their 

First  Appearance  in  History  to  the 
Death  of  King  Pepin.  By  Walter  C. 
Peekt,  Barrister-at-Law.  8vo.  12s.  6d. 


Peschel's  Elements  of  Physics. 

Translated  fi'om  the  German,  with 
Notes,  by  E.  West.  With  Diagrams 
and  Woodcuts.  3  vols.  fcp.  8vo.  213. 


Phillips's  Elementary  Introduc- 
tion to  Mineralogy.  A  New  Edition, 
with  extensive  Alterations  and  Addi- 
tions, bv  H.  J.  Brooke,  F.R.S.,  F.G.S.; 
and  W.'H.  MrLLEE,  M.A.,  F.G.S.  With 
numerous  Woodcuts.   Post  8vo.  18s. 


Phillips. — A  Guide  to  Geology. 

By  JoHW  Phillips,  M.A.,  F.R.S., 
F.G.S. ,  &c.  Fom-th  Edition,  corrected; 
with  4  Plates.  Fcp.  8vo.  5s. 

Phillips,— Figures  and  Descrip- 
tions of  the  Palteozoic  Fossils  of  Corn- 
wall, Devon,  and  West  Somerset:  ob- 
served in  the  course  of  the  Ordnance 
Geological  Survey  of  that  District.  By 
John  Phillips,  F.B.S.,  F.G.S.,  &c. 
8vo.  with  60  Plates,  9s. 

Piesse's  Art  of  Perfumery,  and 

Methods  of  Obtaining  the  Odours  of 
Plants  ;  with  Instructions  for  the  Ma- 
nufacture of  Perfumes  for  the  Hand- 
kerchief, Scented  Powders,  Odorous 
Vinegars,  Dentifi-iees,  Pomatums,  Cos- 
m^tiques.  Perfumed  Soap,  &c. ;  and  an 
Appendix  on  the  Colours  of  l  lowers. 
Artificial  Fniit  Essences,  &o.  Second 
Edition;  Woodcuts.  Crown Svo.  8s.  6d. 

Captain  Portlock's  Report  on  the 

Geologv  of  the  County  of  Londonderry, 
and  of  I'arts  of  Tyrone  and  Fcnn-maph, 
examined  and  descriVied  under  the  Au- 
tliority  of  the  Mastcr-Geuei  al  .and  Board 
of  Ordnance.   Svo.  with  48  Plates,  iif. 
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Powell.— Essays  on  the  Spirit  of 

the  Inductive  Philosophy,  t)ie  Unity 
of  Worlds,  .md  tlio  Philosophy  of  Crea- 
tion. By  the  Rev.  BADEif  Powtll, 
M.A., &c.  Croivn8vo.Woodcut8,12s.6d. 

Powell.— Christianity  without 

Judaism  :  A  Second  Series  of  Essays 
on  the  Unity  of  Worlds  and  of  Nature. 
By  the  Rev.  Bade:"?  Poweli.,  M.A.,&c. 
Crown  Svo.  7s.  Gd. 

Pycroft— The  Collegian's  Guide ; 

or.  Recollections  of  College  Days  :  Set- 
ting forth  the  Advantages  and  Temp- 
tations of  a  University  Education.  By 
the  Rev.  J.  Ptchoet,  B.A.  Second 
Edition.   Fcp.  Svo.  6s, 

Pycroft' s    Course    of  English 

Reading ;  or.  How  and  What  to  Read  ; 
Adapted  to  every  taste  and  capacity. 
With  Literai-y  Anecdotes.  Fcp.  svo.  5b. 

Pycroft's  Cricket-Field  ;  or,  the 

Science  and  History  of  the  Game  of 
Cricket.  Second  Edition;  Pltites  and 
Woodcuts.   Fcp.  Svo.  5s. 

Quatrefages  (A.  De).— Eamhles 

of  a  NaturaUst  on  the  Coasts  of  France, 
Spain,  and  Sicily.  By  A.  De  Quathe- 
PAGES,  Memb.  Inst.  Translated  by 
E.  C.  Otte'.  2  vols,  post  Svo.  158. 

Eaikes  (C.) — Notes  on  the  Re- 
volt in  the  North-Westem  Provinces 
of  India.  By  Chaeles  Raikes,  Judge 
of  the  Sadder  Court,  and  late  Civil 
Commissioner  with  Sir  Colin  Camp- 
bell.  Svo.  78.  6d. 

Eaikes  (T.)— Portion  of  the  Jour- 
nal kept  by  Thomas  Raikes,  Esq., 
from  ISSl  to  1817  :  Comprisinsj  Remi- 
niscences of  Social  and  Political  Life 
in  London  and  Paris  during  that  pe- 
riod.  2  vols,  crown  Svo.  price  128. 

Earey.— A  Complete  Treatise  on 

the  Science  of  Handling,  Educating, 
and  Taming  all  Horses  -  with  a  full 
and  detailed  Narrative  of  his  Expe- 
rience and  Priietice.  By  .Iohn  S 
Raeet,  of  Oliio,  n.  S.  In  1  vol.  with 
mmierous  Illustrations.  lJugt  ready. 

Dr.  Eeece's  Medical  Guide :  Com- 
prising a  complete  Modern  Dispcnsa- 
tory_,  and  a  Practical  Ti-eatise  on  the 
distniguishing  Symptoms,  Causes,  Pre- 
vention, Cure,  and  Palli.ation  of  the 
Disease.'^  incident  to  the  Human  Frame. 
Seventeenth  Edition,  corrected  and  en- 
larged by  Dr.  H.  Reecb.  Svo.  12s. 


Eeade.— The  Poetical  Works  of 

.Iohn  Edmund  Reade.  New  Edition, 
revised  and  corrected ;  with  Additional 
Poems.  4  vols.  fcp.  Svo.  208. 

Eees.— Personal  Narrative  of 

the  Siege  of  Luclcnow,  fi-om  its  com- 
mencement to  its  Relief  by  Sir  Colin 
Campbell.  By  L.  E.  Reeb,  one  of  the 
surviving  Defenders.  Third  Edition. 
Post  Svo.  price  9s.  6d. 

Eich's  Illustrated  Companion  to 

the  Latin  Dictionary  and  Greek  Lexi- 
con ;  Forming  a  Glossal-}'  of  all  the 
Words  representing  Visible  Objects 
connected  with  the  Arts,  Manufactures, 
and  Every-Day  Life  of  the  Ancients. 
With  about  2,000  Woodcuts  from  the 
Antique.  Post  Svo.  21s. 

Eichardson.— Fourteen  Years' 

Experience  of  Cold  Water:  Its  Uses 
and  Abuses.  By  Captain  M.  RiCBLARD- 
SOK.  Post  Svo.  Woodcuts,  Gs. 


Horsemanship;  or,  the  Art  of 

Riding  and  Managing  a  Horse,  adapted 
to  the  Guidance  of  Ladies  and  Gentle- 
men on  the  Road  and  in  the  Field: 
With  Instructions  for  Breaking-in  Colts 
and  Yomig  Horses.  By  Captain  RiOH- 
AKDSON,  late  of  the  4th  Light  Dragoons. 
With  5  Plates.   Square  crown  Svo.  lis. 

Household   Prayers   for  Fotir 

Weeks :  With  additional  Praj'ers  for 
Special  Occasions.  To  which  is  added 
a  Course  of  Scripture  Reading  for  Every 
Day  in  the  Year.  By  the  Rev.  J.  E. 
Riddle,  M.A.   Crowli  Svo.  3s.  Gd. 

Eiddle's  Complete  Latin-English 

and  English-Latin  Dictionaiy,  ibv  the 
use  of  Colleges  and  Schools.  New  Edi- 
iio7t,  revised  and  corrected.  Svo.  21s. 

Eiddle's  Diamond  Latin-English 

Dictionary.  A  Guide  to  the  Meaning, 
Qualitv,  and  right  Accentuation  of 
L.atin  Classical  Words.  Royal  32rao.  4s. 

Eiddle's  Copious  and  Critical 

Latin-English  Lexicon,  founded  on  the 
German-Latin  Dictionaries  of  Dr.  Wil- 
li.am  Freund.  Post  Ito.  31s.  Gd. 

Eivers's  Eose-Amateur's  Guide; 

containing  ample  Dcscrintions  of  all 
the  fine  leading  variety  of  Roses,  regu- 
larly cl.assed  in  their  respective  Fami- 
lies; their  m.-'loryand  Mode  of  Culture. 
Sixth  Edition.   Fcp.  Svo.  8s.  Od. 
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NEW  "WOUKS  AND  NEW  EDITIONS 


Dr.  E.  Eobinson's  Greek  and 

English  Lexicon  to  the  Greel<  Testa- 
ment. A  New  Edition,  revised  and  in 
great  part  re-written.  8vo.  ISs. 

Mr.  Henry  Rogers's  Essays  se- 
lected from  Contributions  to  the  Edin- 
burgh Jievieto.  Second  Edition,  with 
Additions.  3  vols.  fcp.  8yo.  21s. 

Dr.  Eoget's  Thesaurus  of  Eng- 
lish Words  and  Plirascs  classified  and 
arranged  so  as  to  facilitate  the  Expres- 
sion of  Ideas  and  assist  in  Literary 
Composition.  Fifth  Edition,  revised 
and  improved.  Cromi  8vo.  10s.  Od. 

Konalds's  Fly-Fisier's  Entomo- 
logy :  With  coloured  Representation 
of  the  Natural  and  Artilicial  Insects, 
and  a  few  Observations  and  Instruc- 
tions on  Trout  and  Grayling  Fisliing. 
FiftA  Edilion;  with  20  new-coloured 
Plates.  8vo.  lis. 

Rowton's  Debater :  A  Series  of 

complete  Debates,  Outlines  of  Debates, 
and  Qiieslions  for  Discussion;  with 
ample  Refeienees  to  the  best  Sources  of 
Information.   Fcp.  Svo.  Ga. 

Dr.  C.  W.  Russell's  Life  of  Cardi- 
nal Mezzofanti :  With  an  Introductory 
Memoir  of  eminent  Linguists,  Ancient 
and  Modern.  \Vith  Portrait  and  Fac- 
similes.  Svo.  12s. 

The  Saints  our  Example.  By 

the  Author  of  Letters  to  my  Unknown 
Friends,  &c.   Fcp.  Svo.  7s. 

Scherzer.— Travels  in  the  Free 

states  of  Central  America :  Nicaragua, 
Honduras,  and  San  Salvador.  By  Dr. 
Cabl  Schebzek.  2  vols,  post  Svo.  IGs. 

SchimmelPenninck      (Mrs.)  — 

Life  of  Mary  Anne  SchimmelPenninck, 
Author  of  Select  flemoirs  of  Port 
Royal  and  other  Works.  Edited  by 
her  relation,  Cubistiana  C.  Hankin. 
2  vols,  post  Svo.  with  Portrait,  ISs. 

Dr.  L.   Schniitz's   History  of 

Greece,  from  the  Earliest  Times  to  the 
Taking  of  Corinth  by  the  Romans,  B.C. 
116,  mainly  b.-ised  upon  Kishop  Thirl- 
wall's  History.  Fifth  Edition,  with 
Nine  new  Supplement.iry  Cliapters  on 
the  Civilisation,  Keligion,  Literature, 
and  Arts  of  the  Ancient  Greeks,  con- 
tributed by  C.  H.  Watson,  M.A.  Trin. 
Coll.  Cimb. ;  also  a  Map  of  Athens  and 
137  Woodcuts  designed  by  G.  Scharf, 
jim.,  F.S.A.  12mo.  78.  Od. 


Scoffern  (Dr.)— Projectile  Wea- 

ponsof  War  and  Explosive  Compounds.  1 
By  .1.  ScOFFEEN,  M.B.  Loud.,  late  i 
Professor  of  Ciiemistry  in  the  Alders-  , 
gate  College  of  Medicine.  Third  Edi-  I 
tion.  Post  Svo.  Woodcuts,  Ss.  6d.  | 

Scrivener's  History  of  the  Iron  i 

Trade,  from  the  Earliest  Records  to  the  ' 
Present  Period.  Svo.  10s.  Gd.  [ 

Sil- Edward  Seaward' s  Narrative 

of  his  ShipwTeck,  .ind  consequent  Dis-  I 
covery  of  certain  Islands  in  the  Carib-  i 
beau  Sea.  2  vols,  post  Svo.  218. 

The  Sermon  in    the  Mount. 

Printed  by  C.  Wliittingham,  uniformly 
with  the  Thumb  Bible.   6lmo.  Is.  6d.  j 

Sewell  (Miss).— New  Edition  of  ! 

the  Tales  and  Stories  of  the  Author  of  ! 
Amy  Herbert,  in  9  vols,  crown  Svo.  : 
price  £1. 10s.  cloth  ;  or  each  work  com- 
plete ill  one  volume,  separately  as  fol-  ' 
lows :—  1 

AMY  HERBEUT  2s.  6d.  i 

GERTRUDE  2s.  6d. 

The  EARL'S  DAUGHTER..  2s.  6d. 

The  EXPERIENCE  of  LIFE..  2s.  6d.  , 

CLEVE  HALL  3s.  6d. 

IVORS,  or  the  Two  Cousins  3s.  6d. 

KATHARINE  ASHTON  .. . .  3s.  6d. 

MARGARET  PERCIVAL  ..5s.  Od. 

LANETON  PARSONAGE  ..4s.  6d. 

By  the  same  Author,  New  Editions, 

Ursula  :    A  Tale  of  English 

Country  Life.  2  vols.  fcp.  Svo.  128. 

Readings  for  every  Day  in  Lent :  ' 

Compiled  from  the  Writings  of  Bishop 
Jeeemv  Tayloe.  Fcp.  Svo.  5s. 

Readings  for  a  Month  prepara- 
tory to  Confirmation  :  Compiled  from 
the  Works  of  Writers  of  the  Eai-ly  and 
of  the  English  Church.  Fcp.  Svo.  Is. 


Bowdler's  Family  Shakspeare  : 

In  which  nothing  is  added  to  the  Ori- 
ginal Text ;  but  those  words  and  ex- 
pressions are  omitted  which  cannot 
with  propriety  be  read  aloud.  Illus- 
trated with  86  Woodcut  Vignettes. 
The  Library  Edition,  in  One  Volume, 
medium  Svo.  price  21s.  j  a  Pocket  Edi- 
tion, in  0  vols.  fcp.  Svo.  price  5s.  eiudi. 
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Sharp's  New  British  Gazetteer, 

or  Topographical  Dictionary  of  tlie 
Britiali  Islands  and  narrow  Seas:  Com- 
prising concise  Descinptions  of  about 
00,000  Places,  Seats,  Natural  Features, 
and  Objects  of  Note,  founded  on  the 
best  autiiorities.  2  vols.  8vo.  £2.  ICs.  . 

Short  Whist ;  itsEise,  Progress, 

and  Laws :  With  Observations  to  make 
any  one  a  Whist-Player.  Containing 
also  the  Laws  of  Piquet,  Cassino, 
Ecart^,  Cribbage,  Backgammon.  By 
MigorA.  New  Edition  ;  with  Precepts 
for  Tyros,  by  Mrs.  B.  Fcp.  8vo.  38. 

Sinclair.  —  The  Journey  of  Life. 

By  Cathebinb  Sinclaib,  Author  of 
T/ie  Bminess  of  Life.   Fcp.  8to.  Ss. 

Sir  Eoger  De  Coverley.  From 

the  Spect.itor.  With  Notes  and  Illus- 
trations,  by  W.  HKifnT  Wills  ;  and  12 
Wood  Engravings  from  Designs  by  F. 
Tatleb.  Crown  8vo.  10s.  6d. ;  or  2l8. 
in  morocco  by  Hayday. 

The  Sketches  :  Three  Tales.  By 

the  Authors  of  Amv  Herbert,  The  Old 
Man's  Home,  and  Hawkttone.  Fcp. 
3vo.  price  48.  6d. 

Smee's  Elements  of  Electro- 
Metallurgy.  Third  Edition,  revised ; 
with  Electrotypes  and  nimaerous  Wood- 
cuts. Post  8vo.  10s.  6d. 

Smith  (G.)— History  of  "Wes- 

leyan  Methodism.  By  Geobgb  Smith, 
F.A.S.,  Author  of  Sacred  Annals,  &c. 
Vol.  I.  Welle}/  and  his  Times ;  Vol.  II. 
The  Middle  Age  of  Methodism,  from 
1791  to  1816.  Crown  8vo.  10s.  6d.  each. 

Smith  (G.  V.)  —  The  Prophecies 

relating  to  Nineveh  and  the  Assyrians. 
Translated  from  tlie  Hebrew,  with  His- 
torical Introductions  and  Notes,  ex- 
hibiting tlie  princijjal  Results  of  the 
recentDiscoveries.  By  Geobge  Vauce 
Smith,  B.  A.  Post  8vo.  10s.  6d. 

Smith  (J.)— The  Voyage  and 

Shipwreck  of  St.  Paul :  Witli  Disser- 
tations on  the  Life  and  Wi-itings  of  St. 
Luke,  and  the  Ships  and  Navigation 
of  the  Ancients.  By  Jajies  Sjiith, 
F.R.S.  With  Charts,  Views,  and 
Woodcuts.  Crown  8vo.  8s.  Od. 

A  Memoir  of  the  Rev.  Sydney 

Smith.  By  his  Daughter,  Lady  Hol- 
laud.  With  a  Selection  from  liis 
Letters,  edited  by  Mrs.  AnsTijr.  New 
Bdition.   2  vols.  8vo.  28s. 


The  Rev.  Sydney  Smith's  Mis- 
cellaneous Works  :  Including  his  Con- 
tributions to  The  Edinburgn  Eeview. 
Tliree  Editions  :  — 

1.  A  LiDnART  Edition  fthe  Fourth),  in  3 

vols.  8vo.  with  Portrait,  3C3. 

2.  Complete  in  One  Volume,  with  Por- 

traitand  Vignette.  Square  crown,  8vo. 
2l3.  cloth ;  or  30s.  bound  in  calf. 

3.  Another  New  Edition,  in  3  TOls.  fcp. 

8T0.218. 

The  Rev.  Sydney  Smith's  Ele- 
mentary Sketches  of  Moral  Philosophy, 
delivered  at  the  Royal  Institution  in 
the  Years  180-1  to  1806.  Fcp.  8vo.  78. 


Snow. —Two  Years'  Cruise  off 

Tierra  del  Fuego,  the  Falldand  Islands, 
P.atagonia,  and  in  the  River  Plate  :  A 
Narrative  of  Life  in  the  Southern  Seas. 
By  W.  Paekee  Snow,  late  Commander 
of  the  Mission  Yaclit  Allen  Gardiner. 
With  Charts  and  Ulustrations.  2  vols, 
post  8vo.  24s. 

Robert  Southey's  Complete  Poet- 
ical Worlts;  containing  all  the  Author's 
last  Introductions  and  Notes.  The 
Library  Edition,  complete  in  One  Vo- 
lume, with  Portraits  and  Vignette. 
Medium  8vo.  21s.  cloth;  42s.  bound 
in  morocco.  —  Also,  the  First  collected 
Edition,  in  10  vols.  fcp.  8vo.  with  Por- 
trait and  19  Vignettes,  price  35s. 

The  Life  and  Correspondence 

of  the  late  Robert  Southey .  Edited  by 
his  Son,  the  Eev.  C.  C.  Southey,  M.A. 
With  Portraits,  &c.  0  vols,  post  Svo. 
price  633. 

Southey's  Doctor,  complete  in 

One  Volume.  Edited  by  the  Rev. 
J.  W.  Waetee,  B.D.  With  Portrait, 
Vignette,  Bust,  and  coloured  Plate. 
Square  cro\vn  8vo.  21s. 


Southey's  Life  of  Wesley;  and 

Rise  and  Progress  of  Methodism. 
Fourth  Edition,  edited  by  Rev.  C.  C. 
SoniHEY,  M.A.  2  vols,  crown  Svo.  12s. 


Spencer. — Essays,  Scientific,  Po- 
litical, and  Speculative.  By  HiinnEiiT 
SpENCBB,  Author  of  Social  Statics. 
Beprmted  chiefly  from  CJuarterly  Re- 
views. Svo.  128.  cloth. 


Spencer.  —  The    Principles  of 

Psychology.  By  Hbhuebt  Si'BNCeb, 
Author  of  Social  Sialics.  Svo.  lOs. 
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UTEW  W0EK3  AND  NEW  EDITIONS 


Stephen.  —  Lectures  on  the  His- 
tory of  France.  By  the  Risht  Hon. 
Sir  JijiF.s  STEi'nEif,  K.C.B.,  LL.D. 
Third  Edition.  2  vols.  8vo.  24s. 

Stephen.  —  Essays  in  Ecclesias- 
tical Biogi-aphy ;  from  The  Edinhiu'sh 
Review.  By  the  Right  Hon.  Sir 
James  Stephen,  K.C.B.,  LL.D. 
Third  Edition.  2  vols.  Svo.  24s. 

Stonehenge.— The  Dog  in  Health 

anci  Discuse  :  Comprising  the  various 
Modes  of  Breaking  and  using  him  for 
Hunting',  Coursing,  Shooiing,  &.c. ;  and 
including  the  Points  or  Characteristics 
of  Toy  Dogs.  By  Stonehenge.  Svo. 
with  numerous  illustrations. 

iln  the  preee. 

Stonehenge.— The  Greyhound: 

Being  a  Treatise  on  the  Art  of  Breed- 
ing, Hea  ring,  and  Training  Greyhounds 
for  Public  Humiing;  their  Diseases  and 
Treatment ;  Containing  also  Itules  for 
the  Management  of  Coursing  Meetings, 
and  for  the  Decision  of  Courses.  By 
Stonehenge.  With  Frontisiiiece  and 
Woodcuts.   Square  crown  Svo.  21s. 

Stow's  Training  System,  Moral 

Training  School,  and  Normal  Seml- 
nai'y  for  preparing  Schoolmasters  and 
Governesses.  Teuth  Edition;  Plates 
and  Woodcuts.  Post  Svo.  Gs 

Strickland.— Lives  of  the  Queens 

of  England.  By  Agnes  Sthiokland. 
Dedicated,  by  exiiress  permission,  to 
Her  Majesty.  Emhellished  with  Por- 
traits ol'  fcvory  Qiieen,  engraved  from 
the  most  authentic  som-ces.  Complete 
in  8  vols,  post  Svo.  7s.  6d.  each. 

Memoirs  of  the  Life  and  Services 

of  Rear- Admiral  Sir  William  SjTuonds, 
late  Sui-veyor  of  the  Navy.  Edited  by 
J.  A.  Shabp.  Svo.  \vith  Illustrations, 
price  21s. 

Taylor.— Loyola :  and  Jesuitism 

in  its  Rudiments.  By  Isaac  Taylor. 
Post  Svo.  MedaUion,  10s.  Gd. 

Taylor.— Wesley  and  Method- 
ism. By  Isaac  Taxlok.  Post  Svo. 
Portnut,  10s.  Ud. 

Thacker's  Courser's  Annual  Re- 
membrancer and  Stud-Book :  Being  an 
Alpliahetical  Return  of  the  Uuimrng  at 
all  Public  Coursing  Clubs  in  England, 
Ireland,  and  Scotland,  for  the  Season 
1857-8 ;  with  the  Pedigrees  (as  far  ;;s 
received)  of  the  DoGs.  By  Bobert 
Abram  Welsh,  Liverpool.  Svo.  21s. 
Published  annu.illy  in  October. 


Bishop  Thirlwall's  History  of 

Greec^e.  Librai-y  Edition  ;  with  Maps. 
8  vols.  Svo.  £3.— An  Edition  in  8  vols, 
fcp.  Svo.  with  Vignette  Titles,  28s. 

Thomson's  Seasons,    Edited  by 

Bolton  Couney,  Esq.  Illustrated 
with  77  fliie  Wood  Engravings  from 
Designs  by  Members  of  the  Etching 
Club.  Square  crown  Svo.  21s.  cloth ; 
or  36s.  bound  in  morocco. 

Thomson  (the  Rev.  Dr.)  — An 

Outline  of  the  necessary  Laws  of 
Tliought :  A  Treatise  on  Pure  and  Ap- 
plied Logic.  By  WiLLiAii  Thomson, 
D.D.  New  Edition.  Fop.  Svo.  7b.  6d. 

Thomson's  Tables  of  Interest, 

at  Three,  Four,  Four-and-a-Half,  and 
Five  per  Cent.,  fi-om  One  Pound  to 
Ten  Thousand,  and  from  1  to  365  Days, 
in  a  regiUar  progression  of  single  Days ; 
with  Interest  at  all  tlie  .above  Rates, 
from  One  to  Twelve  Months,  and  from 
One  to  Ten  Years.  Also,  numerous 
other  Tables  of  Exchange,  Time,  .and 
Discounts.  New  Edition.  12mo.  Ss. 

The  Thumb  Bible  ;  or,  Verbum 

Sempiterniun.  ByJ.  Tay-lob.  Being 
an  Epitome  of  the  Old  and  New  Testa- 
ments in  Englisli  Verse.  Reprinted 
from  the  Edition  of  1693.  61mo.  Is.  6d . 

Tighe  and  Davis.— Annals  of 

Windsor ;  Beinga  History  of  the  Castle 
and  Town  :  With  some  account  of  Eton 
and  Places  adjacent.  Bv  R.  R.  Tighe, 
Esq. ;  and  .1 .  E.  Davis,  Esq.,  Barrister- 
at-Law.  With  iramerous  Illustrations. 
2  vols,  roysil  Svo.  £4. 4s. 

Tooke.- — History  of  Prices,  and 

of  the  Stale  of  tlie  Circulation,  during 
the  Nuie  Years  from  1818  tolS.5B  indu- 
Bive.  Forming  Vols.  V.  and  VI.  of 
Tooke's  Histort/  of  Prices;  and  com- 
])rising  a  copious  Index  to  the  whole 
work.  By  Thomas  Tooke,  F.R.S. 
and  William  Newmakch,  2  vols. 
Svo.  52s.  6d. 

Townsend.— Modem  State  Trials 

revised  and  illustrated  with  Essays 
and  Notes.  BvW.  C.TowxsEND.Esq., 
M.A.,  Q.C.   2"  vols.  Svo.  30s. 

Trollope.  —  Barchester  Towers  : 

a  Novel.  By  Anthony  Tholloi>e. 
New  and  cheaper  Edit  ion,  complete  in 
One  Volume.  Crown  Svo.  5s. 

Trollope.  —  The   Warden.  By 

Anthony  Thollope.  Post  Svo.  lOs.Gd. 
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The  Traveller's  Library:  A  Col- 
lection of  original  "Works  well  adapted  for 
Travellers  and  Emujrants,  for  School- roo7ii 
XiiraWt'S,  the  Libraries  of  Mechanics'  In- 
stitutiona,  Youtiff  Men's  Libraries,  the 
Libraries  of  Ships,  and  similar  purpOBes. 
The  separate  volumes  are  suited  for  School 
Frizes,  Presents  to  Tottng  People,  and  for 
general  instruction  and  entertainment. 
The  Series  comprises  fourteen  of  the  most 
popular  of  Lord  Macaulay's  Essaijs,  and 
his  Sjjfcches  on  Pari i amentary  Heforpa . 
The  department  of  Travels  contains  some 
account  of  eight  of  the  principal  countries  of 
Europe,  as  well  as  travels  in  four  districts 
of  Africa,  in  four  of  America,  and  in  three  of 
Asi.!.  Madame  Pfeiffer's  First  Journey 
round  the  World  is  included  ;  and  a  general 
accountof  the  ^(MiroJirtn  Colonies.  In  Bio- 
i^aphy  and  History  will  be  found  Lord  Ma- 
caulay's  Bioi-raphical  Sketches  of  JFaiTcn 
Hastings,  Clive,  Pitt,  Walpole,  Bacon,  and 
others;  besides  Memoirs  of  Wellington,  lii- 
renne,  F.  Arago,  &c. ;  an  Essay  on  the  Life 
and  Genius  of  Tlwmas  Fuller,  with  Selec- 
tions from  his  "Writings,  by  Mr.  Henry 
Kogers ;  and  a  history  of  the  Leipsic  Cam- 
paign, by  Mr.  Gleig, —  which  is  the  only 
separate  account  of  this  remarkable  cam- 
paign. Works  of  Fiction  did  notcome  within 
the  plan  of  the  Traveller's  Library;  but 
the  Conffstions  of  a  Working  Man,  hySou- 
vestre,  which  is  indeed  a  fiction  founaed  on 
fact,  has  been  included,  and  has  been  read 
with  unusual  interest  by  many  of  the  work- 
in?;  classes,  for  whose  us^e  it  is  especially  re- 
commended. Dumas's  story  of  the  j>frtiirc- 
d'Anncs,  thoui^h  in  form  a  work  of  fiction, 
gives  a  striking  picture  of  an  episode  in  the 
history  of  Russia.  Amonest  the  works  on 
Science  and  Natural  Philosophy,  a  general 
view  of  Creation  is  embodied  in  Dr.  Kemp's 
y^atnrnl  History  of  Creation  ;  and  in  his 
Imiications  of  Instinct  remarkable  facts  in 
natural  history  are  collected.  Ur.  "Wilson 
has  contributed  a  popular  account  of  the 
Fl^ctric  Teleginph.  In  the  volumes  on  the 
Conl-Fields,  and  on  the  Tin  and  other 
Mining  Districts  of  Cnrntcall,  is  given  an 
account  of  the  mineral  wealth  of  England, 
the  habits  and  manners  of  the  miners,  and 
the  scenery  of  the  surrounding  country.  It 
only  remams  to  add,  that  among  the  Mis- 
cellaneous "Works  are  u  Selection  of  the  best 
"Writings  of  the  Rev.  Sydney  Smith;  Lord 
Carlisle's  Lectures  and  Addresses;  an  ac- 
count of  Monnonism,  by  the  Rev.  W.  J. 
Conybeare;  an  expopition  of  Railtvaij  ma- 
nagement and  mismanagement  by  Mr.  Her- 
bert Spencer;  an  account  of  the  Origin  and 
Practice  of  Printing,  by  Mr.  Stark  ;  and  an 
account  of  London,  by  Mr.  M'Culloch. — To 
be  had,  in  complete  Sets  only,  at  £6.  Ss.  per 
Set,  bound  in  cloth  and  lettered. 

[J^*  The  Traveller's  lAhrairy  may  also 
be  had  as  originally  issued  in  102  i)art8» 
Is.  each,  forming  5U  vole.  2s.  Cd.  each ;  or 
aay  separate  parts  or  volumes. 


Sliaron  Turner's  Sacred  History 

of  the  World,  Pliilosophically  con- 
sidered, ill  11  Series  of  Letters  to  a  Son. 
3  vols,  post  8vo.  31s.  6d. 

Sharon  Turner's  History  of  Eng- 
land during  the  Middle  Ages:  Com- 
prising the  Reigns  from  the  Norman 
ConquoBt  to  the  Accession  of  Hem'y 
VIII.  4  vols.  8vo.50a. 

Sharon  Turner's  History  of  the 

An ;,'lo-S axons,  from  the  Earliest  Period 
to  the  Norman  Conquest.   3  vols.  SGs, 

Dr.  Turton's  Manual  of  the  Land 

and  Fresh-Water  Shells  of  Great 
Britaui :  With  Figures  of  eaeli  of  the 
kinds.  New  Editaon,  witli  Additions 
by  Dr.  J.  E.  Ghay,  F.R.S.,  &c.,  Keeper 
of  the  Zoological  Collection  in  the 
British  Museum.  Crown  8vo.  with 
12  coloured  Plates,  price  15s.  cloth. 

Dr.  Tire's  Dictionary  of  Arts, 

Manufactures,  and  Mines  :  Containing 
a  clear  Exposition  of  their  Principles 
and  Practice.  Fourth  Edition,  much 
eidarged.  With  nearly  1,600  Wood- 
cuts.  2  vols.  8vo.  60s. 


Tlwins.  —  Memoir   of  Thomas 

Uwins,R.A.  By  Mrs.UwiNS.  With  Let- 
ters to  his  Brotliers  during  fc«:ven  Years 
spent  in  Italy ;  and  CoiTespou deuce 
with  the  late  Sir  Thomas  liawrenee, 
Sir  C.  L.  Eustlake,  A.  E.Chalon,  E.A.. 
and  other  distinguished  persons.  2 
vols,  post  8vo. 

Van  der  Hoeven*'s  Handhook  of 

Zoologj'.  Translated  from  the  Second 
Dutch  Edition  by  tlie  Rev.  William 
Clabk,  M.D.,  F.R.S.,  Professor  ol 
Anatomy  in  the  University  of  Cam- 
bridee;  with  additional  References 
by  ttie  Author.  2  vols.  8vo.  with  24 
Plates  of  Figures  price  60s.  cloth :  or 
separately.  Vol.  I.  Invertehrata^WB,, 
and  Vol.  II.  Ve^'tehrata,  SOs. 

Vehse.— Memoirs  of  the  Court, 

Aristocracy  jand  Diplomacy  of  Austria. 
By  Dr.  E.  Vehse.  Translated  from 
the  German  by  Fhakz  Demicleb.  2 
vols,  post  8vo.  2l8. 

Von  Tempsky.— Mitla  ;  or.  In- 
cidents niul  Personal  Adventures  on  a 
Journey  in  Mexico.  Guatemala,  and 
Salvador  in  the  Yeiirw  18ri:j  to  1855  : 
With  Observations  on  the  Modes  of 
Life  in  those  Countries.  Hy  G.  F.  VoN 
Tempsky.  With  numerous  Illustift- 
tious.  8vo.  188. 
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Wade.  —  England's  Greatness  : 

Its  Rise  and  Progress  in  Government, 
Laws,  Religion,  and  Social  Life ;  Agri- 
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"  rjURS  is  perhaps  the  only  army 
in  Europe  which  does  not  pos- 
sess at  least  one  work  of  recognised 
authority  on  the  science  of  military 
adinini.stratioi).  France  has  its  Odier, 
Audoin  Vauchclle,  and  others,  to  attest 
how  hifflily  this  subject  is  appreciated, 
and  how  thorouijhiy  its  details  have 
been  studied  in  that  country.  Austria 
and  Prussia,  Sardinia,  Belgium,  arnl 
even  Spain  have  contributed  works  more 
or  less  valuable  to  this  important  branch 
of  military  literature.  Enijland  alone  has 
remained  silent  upon  a  subject  in  which 
the  efficiency  of  the  army,  the  happiness 
of  the  soldier,  and  the  economy  of  the 
public  resources  are  alike  involved ;  and 
the  student  of  the  art  of  war,  ■•.vhen  he 
has  exhausted  the  theory  of  strategy, 
tactics,  fortifications,  andgunnery,  looks 
in  vain  upon  the  shelves  of  our  roilliary 
libraries  for  even  a  solitary  volimie  de. 
scribinpr  the  mechanism  by  means  of 
which  those  sciences  are  r.educed  to 
practice,  and  the  various  units  which 
compose  an  army  maintained  in  cohe- 
sion and  moved  into  united  action.  Such 
is  the  voi<l  in  our  mililjiry  literature,  de- 
scribed in  so  many  words,  which  Sir. 
K.  B.  FoNDLANauK,  Assistant  Com- 
missary.Gcneral  1ms  endeavoured  to  fill 


up  by  the  production  of  a  volume 
of  which  the  merits  are  unmistakeable. 
Lieutenant-Colonel  Lefroy,  Inspector- 
General  of  our  army-scliools,  havinpf 
pointed  out  this  desideratum  to  Lord 
Panmure,  Mr.  Fonblanquk  was,  upon 
his  recommendation,  selected  to  sup[)ly 
the  want.  His  work,  however,  on  its 
completion  was  not  published  by  official 
authority  because  he  declined,  and  as  we 
think  properly,  to  eliminate  from  it  the 
passages  involving  criticism, disciisslnn, 
or  censure  of  existing  institutions.  The 
proposed  censorship,  which  it  was  na- 
tural that  the  War  Department  shoidd 
claim,  would  have  destroyeil  one  of  the 
chief  objects  the  author  had  in  view, 
and  wouhl  have  reduced  the  book  to  u 
meagre  and  unconnected  record  of  our 
military  establishments.  'I'lie  author, 
therefore,  preferred  to  accept  the  alter- 
native allowed  him  of  publishing  his 
opinions  on  his  personal  responsibility, 
and  in  doing  so  he  has  produced  a  more 
independent  work,  which  has  conse- 
quently higher  claims  on  the  considera- 
tion of  the  public  His  Treatise  /> 

thvoughoul  interesting,  and  so  valtiuble 
that  we  cannot  name  an;/  bon/i  in  nliicit 
his  readers  would  find  its  ct/iiira/enl." 
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